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-jJt ^ j) < j ->J 1 ^^jLj 

^j^fl ^ ua aJLa I ^jj — c 3 

£J^t ^jj^Ljj 1 <i Lu t(YY f^j) La^, JLi^I ^y't ■>• 
1 — :( j M. *f7t . t l (jr^i— "J — *JL>-^ ur^ — ^' 
cr* (X) (j^J ot > J J ^ 0L^5-^5-^5>-^ 

j^lj ^Jjuij^ajj^ £A <j-u£] ^J-jlu3-*3^-^3 i » 1 mill 

v^jj ^b, . JL^-jJI ^ ^ j i . rt 1 t ( Y ) 

(jrjj ^J* — 5&JJ 4 j <uiJJL> (j-u^J *)) — ^ 

i-dLiAj .^j * « j^I 4j ^...j 1 YY J J J I f 

CjLlj — >J1 — a- "m <j] tSj$J — L ^ ^ 0~* 

Ij Jjv *lo <Jj_4j*_* jjj^ u , «i ? j ^ « » 1 LjI $ 
^| t 4jjj) U " 1 1 1 j- r^ jJ j) j > 1 1 ^JLc JL_l^1 J 



P9JUCJI 



! ju4> <jLj oUj j mi j .J ft U 4 L4jj «^>-^ \ \ 

ss - " 

^jja ( /t mi ^"1 Lo c£JIH (Jj^- 36 -^ ^ \l\X • 1 ^ifl "tl j^U"« 1 <il ^cJ Sj^JS 

J_>0 ^£^LlJ I M -fc. ^^xmJjAJj^ J£ £>>a . t» £ " U i^->- V I JULJ ^ ^-lm 

JjJLfleJJ til (tLj L^jLmi A W\ mi ^ Ai\ ^-AJj-l JjlA JLdJ S Lgjj^-i Lo-^ 4 nil 

4_> JL^jI jrn t <U j^uaJLc ^hdL*]! JL>*t £-4 4j95Llj AjLx>. ^j^o <J irVq 

- «Lul JlJ \ £>j j 1 11 tl (in* J Lcj mm I I j-Llj>J I I CJ 1 Juj 

Cj^—lx (^<-fl t— »IjL£1jVIj (JLiLAdlll J£ 4_jj3 t«4 j.t-L'w «ULj-L» )) l-jj^ a _ ^J_oe_4_oJ 
I j. j-l^ ullj il m>» <jJLl£ . 3l_jj>JI j 7 3 |»Jtn a JLuo 4j3M-<-^ 3 LLc^j ^jjLj 

.^jVt 5l-g_>Jl j„g-»7t 5 jl^tl 3 jj c_>Lul£L11 Jjl Sjj^Lj C-)^ in*iM jjt jlLo 

CjLm-^ LiJLL-Aj * JjjJI <JJ) ^ J ' nj Ll^^l-uj? 1 <a. * ir CjLJuJ CjI n «w ilOaJttj 

cjL_L<_>. diL-lAj . I 1 i^^Lt-ul ^jL^ Lojuc Sj^jo JjV cjj L^jf juV 

OjLLl^ tllLlAj .4jjJL^ ^1 LMMlt VI ^UJI I Ml ^ 

^j^a i, t mmt'^ SjjJULA CjLxx ^^II^. j*Lc tj<jiL» 4jUjI JLuoj *^ m ntl 

uLtljL^Vl ^1 .^c 1 n.a iLi£.^Jj 4jj1jJ| S^j Mill (jja ^J^-urj ^.uaIIj t^l^cVl 

^><at CjJL>>1j t^jjj.Mi^llj <jM^J1 CjLo j-ojj^L! I ^yjo <L*jIj3 C < 1 7-1 « I L >^ A 
I j tt-Jj Ju CjJl>>Ij t Mi.it I 4 « ^rtntl ^j^l diLcjo^a^AJ 4_<i^l^ LgJLa ujLxj 
ijy lILj La ^ «^j"i i^t rtT j^ja^JI I ^ j *^ ol m, ^ j *i r I (J Li ^ y)j 

1 jLjlJJ cdLlA . t.U^JI ^j) ( uj^ajj>£JI ^Ir Ljl2j-a ,*V V *o 4jSJj * JlLoVl 
Jlju La-^-J— ft— usj ^jjjdJI t«M^lj»J (((^j-o^J)) ^^j-tdu^oj^-^ 4J_ft_£l £j\ c-^-Jea 




ft><>\nn 



(j n» l-jl."<Jl I JJt> j.J-vVl J<^i All <jf ^ « nil <j5M C-3 ^JU ^jLSJI 

4jMj <j? ^£ju ^jJI ^^juiJI 4jIjjju (j^LpJ ol^SJI <j? * YT J i^nlly 

^yjt JJL-U L^Jj-^ . J ji<>>" jl^I 4 "<U *^ Lo <j1 J JL_u iSlLfcj (JjVi 

J JLjJ JL9j . tli Jlj*-J Lo J-AJ i Vj t ^ I JL3 ( ^ ) ^j-l-u j_-ojj_£ <j I ^ J J" 4 "^ ! 
4 j i^t V miTL jwua->Jl 4_^.j Ur lc jn'i^j \ \ |» j_>a j^-5i J I ^1 jdl! ^^Jul 
L-oJ I "l • (jyj Lo J^oJLstJ L^_l3 c*JLlAj *cil!a£ ^ 4jI (jrO- t<Uj null 

t>j8 JJ^I u VI jJIju p-J 4_Jt 4JLa ^ I jub ,„j < L$i£ I^Lc 

<(3jL»JL-c oLlgj j (j m» J£ <y9 JljIJJLj JJL-aJI (jlS o!j) \ 6 ia A 
(J-o-JU CjLLj_j>J| $JLA ^y-qJajJl 4 j 1 1 r V I <jl j— i-T <- i > miHj 

.jTtnll OJL^tH^ & 1 In r ii j QztJr! Lul j o j^^oj 

^j-a 4< ,.ul <; ~i a 4_>JL ^jLSJl u Ur t J I jjfc 4 « jU" n>f Lo J£ J 
jLLc < n^j)";H 4jjLfl_t-o L^j-fl J^JjlJI (Jiiaj 4 j -vl i M. 4jj_>. : (jr KJI ^jLSJI 
i Lijl <_dJj . lini rt'tt Lll 4JjJu Lo ^ ^jLI jJi^Vl ^jJLl^jJI jJalj-* j^ii 

* LlJ I jj^. jljJJL L i > j mi ^ j m ->it I 3^. Ij— ^ 1 < f^., <i" j . ^. ^Ju_>J L 

I JUb 'v. ^oJjlJ I J j ^ ^JLc Jljj-j Lc-> ( Lllj nrj 1 1 i " » j i ]n j t LjjJLaj j 

L^l Lot .iAlj£ lIcluj t U^j5 £-UdIoJI jj-c-fl .^j^Vl J-al^jJI 
cjKj K^ c j^i ^! _ mi jtl ,xJI LLi^ I (j-o-J 

IjUb ^ I o r i_jLx£ 4-aSL1j _ 4_j_^ oLajLLIlII Ju.LxS j 4 ~ Injj— >■ ^uij 

3j j infl (Jjl i^yic T * * • ^Lc jj-a Lo C-c3 j (jr fl J i^tIki LLlJ j . ^Jj '^iH 
Cj Ij) < (-o (J ^L^>. i cjjj ~\ l-3 j_t-u j . J-« LSLJ I {£j Mi„t„! I ^» ^ m >H 4__L_iJj-_Sj 

ljIj^L^JI ^ J 1 ; oTt 5 j rj T J J r' 1 JJ <j£ 3Lj_>JI JK , ul tiotj fcic t l j^-jJ^Ljj-JLJI (*) 



jJ \ (.j >J I Ijjb ^j-jq j j ua SJLl 

<j a JjLfc J-C. J 5 jjJ >JI Ol xjIjjJI^ 

J> £ — ?JI J^J C-Jjl >■ J — i j . 4J Uo jJ I 

CjI — a-l U U a J j I 1 1 JJsl ^ , 1 V "( l^I 



i < o d 



t L}l — >JI ^ (o j j^i >j ^ * * 

J> 

* J '"' J ^ H 1 (j-* j J-^- (J - ^ 1 ^ o In t a 

J-£ J — li >3 i 1 J JL 1 Co-j — >. tjr*$ . t_J V 1 





^ 1 r >.j a t^-r-fc $ t \ aJf A • ^ u*-^ * uy~? \ a L-A-i J c 

4 n j j (JjO-^ tiJLxA tj^j 

t>j*jj . 4-Uj jI ^ jj o^cl ^ ^tiL« < ■ ^i.c nll jjj-s *cry>- JSLI 

,CjLjj(^1jJ ^ ami 
.CjLjjJ^ (,uJ tCjl <iK ^j-^ C t-tJ i <z> JL3 J£j 

{ j r A tj-o*- o * * * 1 4_U_j5t-j Lxj t4 <jK oj-jIj <-jLu£j*I ^y-B juv^jj 

J£ ^ CjLcLu/ ^Lcj SjJL 4-uLUI ^ SJltwIj 4 qK JjUtAj (^jLill L3 _k L 
t mi 1 1 1 ^.M^tl ^^^1 ^ojj .4-L*^Lj Lj^^3 < jr Lo tiUj j^-tli >.mj <.h 

tjj.^J <U 4 i ^ JLJ I 1 1 1 ^jLS ij." H,„lU 4 <J£ JL_>- L_ fl^->- JjULjQJ 

V^Jo 4JL^-lc3 4 n aJjLa c-jLi^ i4^^L*£. 4_^jjj Jl^j9 j^j 
4 nj ^ j 4 j L-^J 4^0^^ t "jj^.j a 3ljJ J^lj 4ji^s^a , \ V "ij I Jul ^j^j 

.(jui^jj L>"'j 4jj<j ' '> > L^_>l£La 1 V V7n i ^Jlj-oJ I 

3jl t~( ( it I Cu tij,,.t t_jLl£^ ^j-ia_>JI (jl ^jL^ i 4_3 jj 1 4^j lt^J 

J<t r ^-jLiSUL-fl .4,.<jK U ^^j— >J I Lr JLftJlL 4 n j n -w. er 4_a .4_jjL5e_>o 
j^bj t JL^tj dL>olj Jl>. I j JUkj ^ya lr>"fc> JSLui Cr. i*<^ i 4 j.o 4j Cj La It ^ 

^j^J^flla (^yJI 3j-*JLl£iJI CjLjjLflEjVl (^JU^J jj^J Jj->0 Mf f,„ r < 11 "W JjLStJJ 




4j}LH ciJJjj t ^JU_JLl ^^LfljJJl o in "ill 4 » j In » 4_<U£LJ ->>^J 

lL*j(j-j>. ^LfljjJl ^ J, ts\ "< 1 1 1 t 1 lV4 ♦ Cjl ij >H 1 JU>» ni 4 j t mM * Ufij^Jl 
CjLjLjJaJl (j Us Lj-JLjj * JU>» 1^ JUlj ijr 3 4j <t^lj CjIj n mi <**' "ijtj i^jjJULj ^j-a 
<J£ (jV t ^ « 1 f J Lc_4 jJt^L) L^JLa < U mi 1 1 JUlj CjLuIjjJJ 4 i m 1 ILj ^.L^jjJ 1 

4*L*SJI 

£jj £j *(J- U J 4 ? : 4_a_ij! l-Sj^j*. 1 Q j 4 ^JL=fcILi-uJ iL_3ji^>. 4j5*Lj ^j-x 

V JU ^-Aj . «t,J-" Jlj tt jrtjlj_>Jlj t^jjj j 1 j M i l l J i(jrUJ>LJ j-^jl CJ-^j) 

(j-A 4JL^Jfi3 Jj^^LtdU < J f 4 tn mi 4 CjI t <i >^ cr^" ( . ^ ] O* 

(j-A (1-^) u^>^ U!p^>^ 0-^ 0-^ fj-^j-^jj^ '^j-pLx 

^jl Lsljo ^jU" mm 4_l-l*LlU c^jjjlbJ! L;r 3 4jV i I JL>- £jLs L_»Ll^ m 
^XduLj aj 4„-?fc mi m I ^_jj-juaj j . 4 <<i (it Ij^-oj (j 1 j 4 m n il ^ ^- ■ jj 

4 j 1 r^Lifc. < « j 1 11 j ^1 y }\ ^ mi r fl (J^qjljj . 4_-c^^-jJLi 5clj-dJlj mi Ml 

Cr-^ OJ— ^ 6' <- f — ^ (') 6' Cr^J : t?J^I J-clj—^il 4_CjL» 

^ mi 1 ^jt^" ml Lj j) ^j-A 3 j -wjj 4JLj (jL_£ 1 ^ L_nJ Lij .(j-u £-a ^ j ') 

J^j iOLilVl 4^-Ijj Ol^llll ciup. 4JU£La 4JLjJL>. jI^>J ^jLj m.A'i 
n <n ~ 1 1 4 t ; U u a 1 11 j Jijj j^Jlc ^^ll «i j a im ^j— miii^U j-J^j : „ Blueprint)) (*) 




£j J jJl 1 l-JjJJI ^Jb Ljjd jLjJti! j-juo jJ I <j( 4 n j n «kJ*| j > Cj\ m < nil <J£ 4_>-l^j 

jj-aJJ! 4_j_jLj <_ < 1 4JL4SLJII 4JL) J >J I ^ya 4 V mi 4 firm £ <jMj 

t 4_ir mi 'ill ,J* I 

Lo Ijufc ^^JSLg-JJ . 4^a- mi III 4- ar ,. M i \ Cj £ 1 ^ j 4_uLj ^ i n j" 1 n"i (^iJI 
^j-ILstJ J In j mi 4_jL«3 dUj J-^J i ^L^-) VLa ^1 4 mi n t ^ 1 n ij <jl ^j_* 

* Cj Lo j 1 1 U 

^JJ (j^>«Jl ^ ' " " ' "J 1 Vj l_3 ♦ Jj 1 <i i 1 JuLaj j»_l£Lj3 4_$_>.jJiJI Lai 

^^LJj i J— £- 1 J n 1 I £ 1 ^ j I ^^J^SLj ^j-* 1 "i ^ 4 J U + 11 t 3i>i3 (J-C- 4_3t_*_aJ 

j^bj t Uj ^j-o 4_C j a ^^yjb L-^jj Lj.} O-* 4_C j) 1 1 ^ o ^ LiA 4j*- mi < 11 

<j1 1 nj 1 i^j I LjjJ iLjj t jX. 1 A jrt U LflM" ^ 1 < n l"< V ~i 4-ljL j, a j*C 3 jL-4 

4_j! Ijlc 1 j*q Lo JJLa I , >. A\ c-3jj ta _>J| ^jLitLx-uJj 4 jUv *j * J,^ ^lj 

«Ljj» _i Jufc Ljj 4 — a- mi t l-oJJ . uj <jL£Lo (Jj '"^jL>j) t-£ V " miJ 

I x * Cj Lj ^ j^Jo V I J£ 1 ^ ( a j-taJaj ^jU ^ m ^y-Aj 'Jj (-ujJ I 

. ( 4_a_j L_*J 1 Cj La- <i 1 ^ IVi 1 ) Cj Lj j liXV I 

U j ^3 (_u jJ I l£J^ **<jj . Ljj ^j^a 1 ^ mi n\ ^^Jt L_uj^>- ("«tl m JU9 

JL^Ij <— aj-^- t_3j)j^>. 4j^Lj £yi ^jjjj-^ (J^ jjjJL ^j>» j "1 j I i Jj_ijjjJI 
1 1 <i \~t V a Lt-i-L.o ! 1 (X aL>. ^jjj Mir /_y<s QJ)^ ^ Lua 1 1 t4 <il*tAfc^a LloJ I ^4 
.(J^LUl Ljj ^ o r nj c^j^^- -j-fl 4 M"i > a 4 V m'i t3i>lo Lr-^^ ^ 4 ' * 

c-. 1 jljIiJ L 4 I Mil mi (jSLtfajJ ^ <j a I ^ji^aLv. jj>-Lj ^ 1 j a I ^jia-xLv. Jo-ljj^jj 
4 1 mi I mi 1 1 4Jl l^jjJ I ^u>-j T1 I ajLLcj .CjLjjJj^JI (JILa 4 111 ii'i 

(»3j-JLJJ . L^JLjLltJ (jy-Lc J <j" * J j>.L.<ClA 

(j I t Cj Lj j^J 1 ^ To - j t Mill <jrA ^IjlLjI t < uaJ 1 ^^^^-cL jL£_j 

j^b (jrGjij^ (J^9 4 L^-OJjJo ^jX. ^JLi^J 4_j ? ^ \ Cj LLljJj-jJ I (j- 4 Lc j * a Jji j£L) 

4^xj I j o jSU I ^ 1 m ^1 1 Cj^Lc 1 \ j^ysj) t ^t-1 1 4_>-3 ^^^Lc Jl_>o^ . ^<u>- jJuo dr^>- 

(jr IL>- JL-C 1 < n" IjuCjb CJ LLuJj-jJ I ^ . t_lL«-jj-J^I ^ Mil CjLtJJJIjJ LAj H ">Q 




nUl l ^j-a j m*CT i j . 3 j^lL> <bLt ! Jub i_fljjuj . < 1 1 n" jf tL_flJL>o jf iL^L^lj 
Jl->4 3j riU CIjj j r I jj djJCJtj L_4 tlUj J-J-aj <3j j (i a 3jL-u3 ^^^A V 

t LjJ L»j 1( _LaJi3 1 jLl^I 1 i>i aL>. *if -j I ni**cV a LjjJ^ Q^Iujjj 4jljj I cilLLgJB 

>--Tuj . 4 < n <i > ^ ft 1,1 cLljI. mi" j Lo «ol <^K» ^j-^ j-i.r^ 1 1 <jLS& 

t 2>j^ mi 1 1 1 J 4j^ijJI Cj Lq j_j_u^o j^£LJ 1 Jjj-fl 1 K Jl>-^jV 4jj Mijtt <JL) LLlj>J Li 
« LjJ JU "i J U (j-q., ii n" ' ^ < 1 ^ r ^.mJ AJJ t 4_j__i_u_OjJ I 

Lj^L>- Lj j ju^j nil djuk c-<jL^ jlLo L*jIj L^ojs c < mj Lc L^j ! J-<uL>JL I <iy*$ 

(J-ojl-jl-S : Lj J (j^a j) m a Cj 1 > i ^„t 1 C« mi ^Jj * 3 j>-^>- aj tl Ljj j "I^Lj 
i ^ *^ Cj LLj_j>J ! <r * mi jtj . Uj (j-A VjL) L>j ^ J hr ~i t i\ 1 LLiLi-uJj j nfl 

Vju Ljj L&j— a_j3e_j 4_Ll1_B lIj^LcLoj dJ 1 i ^ *q Cj LLj-JJ^-_J L> 3 j j n a 
1 (j < ^ t i ^ i J ■ j J l^JV- ^j-C 4 n "fc- Lj Cj LljJJ^_lJ I (Jlucu_jJ J . Cj LLlJJ^_jJ 1 

CjLjjJj^LII ^ j qj . 3 Ju Jl__c ul <? i n j 4j^t i_u \ t „ a 4jLj^£La ^ i^ <"> 




* Lj^ jJlJ I JLA ^ ( nJJ 




J£ ^3 Jrt 7." h^jJlC 4_j_a>L^II 4-C jlJI jjla 

C^J 13 i> OJ^a ^» f ^ya J£ Lu|) JLiLiL 

l^JU <jLb ipjj 4in<iv tjru ^j-flj . {jz I Lp- 1 



^1 JL^Vt J* 




P^jliaJI 

^jJI jlLJI ^ jjji jV Lj^[£ jj^tl ^ jjuLj cjpjl it m<^£ 

^j-^ < n *^ lItH 3 ^jljLq JLjlj i^lc^ iC_)LLbj?cJJ I ^£ JL_>J J^fl < In *^ Olj) f I II (J II o, ,>» 

j^Tir i n" <j! Ullj * VLtojJ tfjJi^fj 0.3^! Lr^ J ' " ' ".'^ j 1 <i i^i'C JLd_£ 

IjLA J£ (jjjj-^l La J 1 r K in a Lj jL« (jjJj 1" t*t (jlj iO-S-ii ijl ^Lc.'V 

La-) cILcLlSJ J^a (J^LqjLi-u ^1 J^Tj iSLiJedJ JjVl Jj-o^/I ^yJJ l^j Jj-Jlj 

.JjLa c_j^L>. j .t i 11 4 K T I 

CjLj_11I Jya CjLjt **( i < a (jr\i jjfcLa * Lcjj * LjL£ < V^j **Uj (^^jVl ^jl Laj» : ^LjLa 
<j^a 5 ^ j O^IjLjlj <Jj\J j_aLq Ljl£ La_£ ICjLIjj rsJI JL^^j <j1 Jj^-Ls (jr*)^ 

<j] ^jjjLJtj (jt lU Jjb i^j^Vl <jl^j_»J| Cj!AjLi J_u3 CjLLjj rs.ll oJlA 

3lx>JI <J£ (_*j_4jJI (JljLoj <j\£ 1 ^ 1 .nil 4_p"J! tLs^oaiJI Ijl>-Ij Lcjj 

<j_uJl>. 4jV t-M L> u-J iC-u^jJl (jJJji ^ MAJLa Lu-aitj I jufc ^jl^ S4j^ i>>t tl 

^ <-dJjj _ 4 nu'i Ja^M ^,-3 ciJjl i^i"" 4-j^ *>> til 3Lj-j>J1 ^jL f-iSj^- 

IjLA ^jx. jjjl—ilij <g J . j a ^ *1 ^ 1 aLc (j-^ *i 1 4 1 1 1 C '■fcJ 1 f nj ^j—^J 

^ f (i ciUj . <( Joj_lj>. )» 4 a K \ <- i.JLSr «J I 4_>al J TtTn 11 V 1 ■ ^ j' Lw{^ - ^J^UDjJLl 

^y-ljJJ ^>J ^jjj 4Jj-j>oj luii tJI (J^tj (jrQ-S .LiJJj cjJ-C JU^j La 

* 4-u! j Mir ^^jus^S ^^ya ^JL*JI La_4 JLlJLo 3 J lit a 4 g t^*) < a C_>LjLl£ La 
^ 4jI Jj) 3j ^jJI t 4jjlj^JI 1< j cLuJlU ^JLUI (j^jLdJI ^jL-jtJu V 
Oilli i^LtaliVI ^JlC ^J! ^LLaojVl ^ JjjrtHJ jjeJu 4rtUU 4^aj)h)ll 




d)l j a *C <jLfl-jj 4-^ ' " cr^- <-dJ J J 4 -^1 < " >V1 ^a ' n3 JlajlUIj 

, 5 fr n i ! I -j- 4 h" >VI 

jt-MiHI ^^J-C SjJUaJLa . lZjLqjJjlU jJt 3Lj_jkJI ^>-a j^jt HI <jjJUfc ^1 "i n aj 
J ( <i.>. (JJLskJ 4_jaj5UI oLojIaJLI iCjLLuajJI ^JL^J 4„ <£La, a ^r^i m" 

* JUJLv <j j I j a t ^Laj^LlI CjLuLlxII VI 4 J^tu^ * JLJ Jjv 

^ lr I usljI J a-j «3 (j^i jVl J^l 3w ( j 4 ^1 IcxJJI 3 Li* Lc 3j j 5JI 

Su.j^UI j ^Ukill JJL^j ^1 ol jljI! ^LlxJ >U I ol o jU'.tl . oU^Ldl 

1 ^ . ii <n 4_ojjJoJL) t4_Lj>Ji 4Jd^-t>- 1 n t < u a ^SLui aj 1 ri j ma Lua^" n a jj^So 
tfjufc^ . i /j "< A , 1 ^ . , A 4 K mi aj 1 *j - " * 1 n a L^j 45v ^jlII 

a <^>"i a 4->.L>-jJI « ^ h a » ^jl JLs ^jJl t jVt < n jl ^yjj 2>j*-tIjL_a 

2LjJaiJ ^uLiJ! J) Utnj] t-dlj-ij J-L=>i . Jo^JLJI ^> T>r mi T fj>Ul ^J^, ^a-U {j£L 

JL_^ I rr.j «S jJi^Ji 4-Jilj^J1 ^ lr djL-bl mu<I Jo uuj jj^Utl JjLc 

^^_oj tCjljjl aj^tl J^-a ^ ^yJS 4j^SLa 4JL < <ij tOLaj^U a jJt U-i < lr>j V 

I dJUb tjl 4-j|^ ;U ^ d«-u 4j! VI i4_SjJU-iaj t_ « t < nj 4_j I 4jJj^jK 
JlLa L^jLc-) I I 8 ! a i4_jjljjJI n (IiTIj . I ^ o ^ ^>JtJ t^i" i n t 4-S_jj-Laj ( < 1 7i ^ 

4 j o ^ j (jJbJ * ^ j ri "1 mi a uLx>- j^^^Ja L r «T«fCj i 4_lLx_>. 4_jl] t4— ij) "iK 1 1 4_j^ jl^o'VI 

J-a-J*j l-^^_>. J£" tjl ^ t4jp " f <U 4j^ j l^oVi JfLo LaUj I ^l** a 

^j-a _ L-c j,.V 7i) i\r\ t <i) I Lj^ 4JL1 i<-dJj (3>-^^ * 4_L.a,A^M £ya 4 i « rt\ j V nil 

LjJL_lLSj L_fl^_au iJsaiJa l_3j^_>> 4_itjj I /ya 4_3j_aejl L^J (jl (j*M ^> l 4-jj- .j 1 -vjV 1 




(jl 1 (Ac j j < ii, tli t3j mi a ol <i<r>j Ci l_Lo»J 1 <j| l_La^_C JuSj (jVlj 

.(jlSL*^l (jub -i>^j I^J-oJw jjjjJI ^Jb iuLa-S_a jl SU-a <j5 < n j < 

^1 <(jru^ j £«ju LiUli JjlS La ^Jl j t L>jJ jJoluJLl t-cL^oJI 4_jJ3 ( rtMt"<l 

< _ t j3 (jj imUIj <j m <i j La? . <Lij <i < 11 i-Jj-B 4jj ,,t Jl ^LaJ VI pj ir-Ti 

4-JL-abw ^ JjJa Lo 4_L>.^5 ^ LJUo ( , t i g.'T ^ ^jJu 4jl j cJSaJI 

4 1 1 f nil pj 1 n 1 ^-3 Jucl i.hj jJ&Jj£ (juUjj-A (jL^J . jj-xLaJI pJL*J 4jLj_>> ^yjj^j 

^sb-oJI i.i.j^j ^yjjSj c^jlSLa ^vJSLjIj^ juJIjjij Lot .SjutlU cjL^^JI ^Ja 4jj jJI 

♦ 4jj V mil j^jHj til ^ I m 1 nMi 4jucoj dLSLst^o cdJj^ i^Lta-*!uj1 ^jpfl 
J mmII J/Li 11 ^lc 4jVjLst-4 (j-SLJj *4jIjjJ1 JjLstj JxJteJLo ^jL£ 

3 JuLfl L^-j-fl (j jSLj ^jJ Jjjfclrt j_jLLl3 i^j^jaJI ^1 ^^jjiaJl <"i i t \\\ L^j I Coj 

.J,s-,.„ii *U1*J 

tijftJLjJI t _ r fl cjI^_jloL>JL! jj_i5 4l ml 1 m j j r ,oJl *.*• » j i ^_>i-) ^^hjl?! ^j^*^ 

^JUb 1— :l11Jj < nj ^ p (j! ^jU" mij V 4^SJj tdL-i—^Jl ^ ^ <> m^j *s! 

J 1 <i*( 1 11 a ^jj^jl j <i Mill Jojln Vi>l 4 1 Lo ^9 m^j "i ^.J — CjL^q^ m<j_4J^£L1 I 

5Lt>- p^lj l_3jj-u j IjUb t _ 7 J3j t3j j i^l I CjLjjjjJI JL>J m^^-l-u t^xi ^ I (j^Lj 

J Jul) JL>.1 Lo I jj>JL*j (^>- i<yd£i\j£j niUl^j ajJuj£ p^j ^ ^j^cj >cL»i t JI ^j^o 

^ t-Lp^l ^ I jlSLa ^o^j^^i <jL^ I jjj . 4-ajLl<JJ 4JLL9 4jI sL*^ 

j^Ja . jjjiaJI ^ I JLxju L_5^tjl (j\ i^i A La 4jJ_3 iJIJ-tJI 4-Cjl^l 4jL^VI 
< _ r J3 4-xilj^JI CjI <i mfl (J-4-^>> ^^.JX. pm^->^^ 1 JlA 3j Jl_3 ( _ r fl j mi Tl ^jl ^j-loJ 




L7 Il>. 4_lLc < nl (jJjJI (j-uJvL^JI I JLA jjbj nitll 4jjjJoj i^£JI 4j^Joj 

j-L jljVo ^ MV ^ <jL£ jJLa jlUj^j? ^ju^I ^JL*J! La] 

* ■* 

V^Lt^O 

£l»u ^1 SjUtl <jl ^ uTt,<»l JL3 (J^I J>JL*jj . iUj in j 1 j< 

La JU>J <tei-*-l J ^cJ i jlj-flVl ^ 4-1S I JLC L«-jJ2 4_il 1 flj > JL>. <j_<s jJLu 4JfcL 
^JJ <_jLLx>. ^ MY jjL<5 ^j-fll <_ '**'£■-> ^ • I Jl>. j-iwLLa Oi J (jH 3 * 4 ^r" Mini 

: ^ 1 ^Jj^ Lo Jl>. (jJJ Ijjuw Js? jl£ (Jjj 4_pJ 

L$j£jj a 1 1 m Lj_uj d^g Cii.n^J (Lj-i) 4jj^-lI1 (^La^Vl ^j! 
4^ul j jf^j_JI 4 In mm VI JuJLrsJ Luauloj 4 U 1 n't jljja Ltiajl 

j 1 ("< I i ^L<u L^lisJ ! j^fl 4_ulj^ CjI^jju *iulju>.[ 5L£[J^ax 4-uLij*j^ 

(J^IjJoj jii) JljL« 4JiSJj iJ^Jl J <^>J JiLSLj Iju^j (Jj-sTj 

jjkj MiA cJ>j) <; 1 ft (jUa 1 ~ i n ^ "i iLj (jL>. JL^ L*£j . 4„ul j o 

Lo ^yJllJL) <4 innTI JujI j 1 »j Ljj^aVl Jljj^K ^ LLlI j iW 4.,m < Sjj Juu dU jj 

3LpJI ol> Jj^Jtj ^i^JI oUSlSLJI VI cdJj V ILui UJ^I cJKi 

i^>.jj Ju^J! (CjIjJ dj^^j ^1 j j< /yo l_oJLIu 1 1 V> 1 11 e-xJ^^-oj iSLpJLSa .^L^ai 
4jU1 (j < Lt„ ll i.iMj LljLqJ JC<"m 1 $m Loj-fl (jr^J * jrjJe..i„n^jVlj ^j^jj^J I j 




jJJj ^yi La yt ^L^IaVI j_uj La <jl .4xj>JI cjLuLSJI ^ ujIjUI 

^L^ll <>a LiUj ^ ^LvV! ^ .43j!>UI 
*L£jl)I v n" a cjIj iXLj ^JLl \ MY ^ L^LLaj^jj ^1 ui"tj\\ <ya dJLiA <jL£ 
jjbj LxL>ij <GLaL^JJ jt-xbjl <LqL> 4j^_4_u 1 v ^ mi j L^JLsj (jL£ t j-jjjj 4 ml 

4JI i JjJUljJI J 1 a) (jjj-bc-A j^aLj^j 4j I jjJ 1_B .j->-T ■ Ji >^ <S ^ Cy* 3Ljl_>JI 

La .\ j in>t (J^-4J 4jJU^>«j 4JL_uj iOj 1*1 j^-A La-^IaJjJ (jr^II 4 <i ^ jj I ^ . 4Lcl_uL 

^jU" i <n L^j! L^j^ j^uA\^ , ^ jLaV JSLtu (JJ s j! i^L)-*^ jl i^Lj_<ul£ JSLJl 

Jj-ua_5tU ^cJLjl)I -ijlj^* JlsV "< t <ij <j I ^j£-4J (^(j » 4->.j < .1 t,a 1 ^ mi rti Jjl_>iJ (jl 

jaK t f l.,..M ^ ^jU ^JLc dJLlA jl^ \ MV ^UJI ^ ^^j^j-u ^ 

^jMjLSjl* (jL^>-j Lo^jJIjVI j cjLojJLxI! q\ q^jVJIi tioL£ . 3 j ^ juoi 

^JU^I ^ La 1 oKj *4_^LLJLj La-^J 1 o <j^K L^jIj ^1 m< 

dJj^j>JLl ^1 < 11 1 (illj .CjLcjLla ^j-jo 4j^j>o La j|j Luj^-IuVl ^a CjLojIklLI 

. 4ogm<i 1 ^ 1^ CjLoj)! * 4 _ CjLojJjlI I ^j^a j-u^ ^ 4j jj l£J^>JL 1 t jJt 
£A u n j U mij t JlLc Cj L_a j) U 1 1 4jjJajj .till J Jj-^o jtj t£j. i^i-iH ^<u-u__>Jlj 




.juu Lcj_a cJI jJs ijjL^-a . Uj ^ 4_*KJ1 <j<_i ^Jj . 4_g.l5l.ll c*jL_" *jlJI ^.s 

: _ri fih V a _r^JoLxiu (J-a--~1 <"( o mi^I LaJL-ij iJj-oJL SLxtkJI < " t V < iij LaJlic 
}L*___ J Lo <jI VI *^ in,) tlj ^^-uVl i LojJjlI ! ^jljJLklj ^LtAJ-lil (J t Mill 

. JajlII Li >l_>L_ <__!>. 4_Jl_lU j^AjJI J- JMi- ^LaL J___l t 4j_Q] 

^-Lc 4_)J, nt,l 4 ruJ til j-^j-j ^ J ^ U^'j .(Ir^o—jJl Lkj_jLi-_»fj jl mi A\ 

J£j *4-i1qLl" r I ^jAScja l__Ll_uV ^ ) j^o ji^SJ L ^ o i.n ^jJI _dJ J t ^j_ijjOj^_» 
l_3j— ju 4 lj i.,t>> 4 Wirt i I o n*\ 3j > <t 4_LjJo £jj j 4_ 

( ^ ) ^ j-uuj-a j^__U 4ijj_L_JI ^IjjJI (^oj-stJ j hill Luual lijj .j-xji^j hi hJLj 

dll M MlJ L_)Lojf - L_J_>- \ T * ^j.* LftjL-J J^-JUAJj* It. II II ^3 L_)^__JL> 4 jlr J >■ 1 t it 

Jj-A jj^hll JjLaj JJ_o mi*JIj 4_iULl <-__ c^_>J I 3jJL_ ^j-^J - mi r 

<5JL_ JjlJj . 4_UI ^-Lc Ju^j L_4 4JS" Laj|^__j J-*-_ura i4-Ja^L_A 4_4_aj 

_£JLl_» c__i^_B I _-_b 3^_i____J I 3j_o_JI 

j-xua_3 <Uj ^ ^-3 ^ i <t m _) I ^-Lc (jjjj nittl j 4_jUI L#_3 j[^_>* ^*jl Juj ' " .'^ 

1^ miAII *(5S RNA (<J ^I o Uj) I4.L1 4ir, ,,„;!! -iijjuj .(RNA) Uj 

4jLLslj It a 4J j J Ljc-0 t^j-iwl Uj (j-sL-^-vl^ oLLuj^j 4_li> Lol n « 

. i_j Lu_j < ___5 j Uo t_jL__j_oj jjl I ^ " <i ^ ^ 4 Ll-CL-a i I jlaj t^j___)j_ijjJI 

Jjj_4--_J j_j_olj 4__Llxo 3 jLcLj ♦ £-j-u\ Till LL j /^_Lcj ^__J I L_jLLp^_JI j 
4__jjJo (2A->*-Jlj ij-^l 0^ '^>l CA-?^^ 4__j^io jJt La ^fdj t j^l\ ^jUa 
^)S_lj il1jL__u_jJI 31 ^Inll^ *j->-T _r-i J^J ^u^T i itti~r* _^UJf>^Jl 

* _Oj oUjjj^jJI : l_jLj^Lc-j£J! 
4 t 11,1 J La _ t-Jjl r 11 llj ^^sjVI i (j (i rt m 1 1 a3Lj_>_I ^1 j <i j^H _r-i Jj— j-I 
_ (jj-c^Jlj tjl mmVI ^ 1 (/ill iL_)l_xiji_JLl LjJ Jiiuuj ,j ^h 11 4jU J J 
^j-a ^j"ij tj q\ \ 0^ 1 a I ^jU"i 1 <ij .^^jIjjJI L-tjiij-Jl j-i^v jJj-j J I 4_i,<i 1 mjLa 
U„ tVjl ^1 U^j! : 4j-aaJlj 4_v.LwJ_J 4 j<j m,>-SJI 4JUJI L^i « y>^\ j-u- 




<jja 4 j jl,„ 4 tU 4 Ljj ^jV t Vot ^1 O— a Ljj o' ^3 ^ UH2>-^' 

ij\ (^>SL4J Vj t4-ul j a o^L^Laj ^1 j,A >Ti Vj * LgJ 4lu_3-V oi j iWLpl 

<L2ujJd (juijJj t4-uaJL>* f l-> 4. j-£ (jOj^_jJ1 <jV i V$t ^1 (J Jill j-A 4jrGj^-jJI 
"i ^1 jJa Lj J <Jj£j (jl J J, ~r"< mil JJL_ju^ . 4-3 Ju 43 1 J ^ < ii m <jV 4-_3j^jl-a 
V$J LjJjX. IjJj Jfcn < it IjUfc <jl£ L«JjJ .<jui£ulJIj (jn^tH tiJJj^a 0HSL>^1 

Lul L^Sj ♦ SLo^kJI <lnj-%* (jr i£. LlifcL) i ft ( nj ^-uuj JL3 1^. ui,rt \\ \jJ>\ cX^J 4 ^Kll <ji 

^jl C;r Lc dJuljJLa (jA_Alj-) <jJLlA LoLcj till J JlL^J 4jI^ t(Luajj j-uaJ CajI£ jjjjUH 

L^Lt^i i»jifelujuj j-Aj ♦ (j^jj^-JI j Ljj (jJLL^ l£j 4-jj 1 \ 3jLo Ljj ^^aL^ 

4JjjjJ*aJl < 1 1 n^v 4jSL!j *oLiLuj^xII 4-jJu36_>1 LjJ 4jJL3kj7 ^j-* 4_1L-ujJI 4^jwj3 {jr ^ 
jMj jjfc Ljj_fl . I t_ a Oryj^U *-aL^J1 <bl <ya ^l.j„ ^ji dl jJb V i L_£j i^ll, ,i j (^Ul 
* (J^-J - ^ 4 1 1 nitL ^j^f^A \£ I : Laj^ 4 u n ilb (jjj^VI 
4jUjjl J JU Sjjti.ro jcjjLijo 4 i.« q>. o#- ljj Ljj cJiLv jJfij . 4 K 1 1 Ljj <jl£ 

. 5j_iL_j-c jJl^l j->- 1 (Jjj^Lij ^j-ujJj i Ljj Cjljj£La 
2L_jjJL->J( CjL^jjjVt fjJi j ,,\ *tK\\ jj\ qjh ^AjJ! (^J-C-J * Ljj ^ ^LjJI c_4j^_j>- 

* ljj 2j j 1 1 r> CjLjjj->. 1 » mm J.c"i-t" L^jLj9 4x. j) im a 
j j r 4 m nj 1 n n (jl jtjiiru m \ i^j^jjj-jJlj LjJ c-a^LitJ Ljj t4-fll— uoVLj^ 
Luutj . 4_JLi_uj Ltja L^Iojaj cJtj^u 4_uojLJ,I diljjSm 4J ("<jUr I j!j3 : SjLcl ma 

* Ljj 3^->.J <_ » 1 !nT> 1 mij 1 dIjj 4_u1 JLt cJuLta^il jJi^l ^jl Jyii .1 4 i4_jJL>JI LjjJoj 
~jjo> C t * m ^> ^jy^Jl 4JLutjJl cj^->^i ^j-ja JL>>U (^jJI J-A Ljj ^jri^- 1 1 « " t. a f4Jj->1 cilLlAj 
^(^j_>. uiJLLAj i4Jl_j-ojJ! liilj ^3-j-1j j^JlII i^j-Mij-jjjJI t Ljj ^j->iJ 4-Li^Lo 4jJ . Ljj 
(1>^_5 • tj^>JI 4JLi_uj 4_4_>jJiJ 4 j.<j>aVt (j^Lg^Vl J^_3ejj j i ^r**< < 11 j Ljj j. j ili <a 
JL>o ^jJJ (JJtJj j-fl L_*-£ J . ^ t -j (jt ^jln"* 1 11 j - Ljj <-fi^L*j - f-^yj^ J-^ 3>-5 Ljj 
(j I jt^jU" > nj il^j in <Ti ljj CjLu-jJjv tiilj ^ Ljla 1^ lrtjjjj ^j-i-Vl CjiJoj^>J1 

^jlj <4 mfli j^b 4jLu CjLuJ 1 1^ 1 1 jJ_uJlJJ * Lua cdljJoVl ^-uaj^ 1 1 ^ n < »j 
^J^j-^ ^U"i <i j 4 <4 id At (_ r i£> Jt" ("ij ^jf "w ^ttn*i 1 nj 4jJ jJj t ljj 4 i < nl 1 » 

. (j^juaJLiJI tjija^IaJI La 4_olj 5j_xi J^AJJ (j-ojJI 



■ 



J-uaV Lu^-fl jjj t"i ^jJi t-al ni'^VI I jub ill u>^' cjL mLaj JjIj? 

Vi'iVi jj£Lj LaJU^j . Uj 4_C j ii ^ a JjloJLj dul^ Ifllttj . I ^ mi ^ 4JiC lint, 
Lgjj JL9 ^lr <i < ntllj WiLSt j I m ^» I 4_)j_ol Ljj CjLuj^>J mi til 
(j_a pi JLojI 3j^flL>J1 Ljj CjLjj^>- «jj_olaJ» ^j^LoJLI <j-a (JJ)^J i n iCj^LcLajJI j n 
jjL^I <j-a ."u 4_a3j . 3Lj_>JI J-ual ^^j-C , \ j t i Ljjj-2j L-Ij1 m£? t3jU V Jjl 

u (fi m La Ijjj^ 1 jfljIVt <j£>jl\ dJUb Ljj <JLiLljj->. <j! ^ mi ft J 11 3jLjI jjLUJI 

^ J O- 2 ^ Lh* J^'j J- 5 ^ Cr^ 1 t-K^ O"* 0^ (l)^^ (jrH 

Jjl Jj^J tLiJl o i nVl Jjl JjJfij iCjIjj-t-aLujJI Jjl JjJa *1j£jM Jj-ftJ LaJU£.j 
JLju Ljljj— ^Lc (j-LJ^L> ^HJ^ Lt^J^* > ^-* 4 ^ <^*^J (jr^ - Ljj ^j^s ^JLc lLJLxA 

^Li (j^^L> ^j - "^ * 1 " ^ * (j>5^1 j-qx. ^ji^ Laju£.j i^jl^jVl l-Sj^J ^3^*3 cJj^ ^jI^ 

^> ^ ^ ^U"....*wj . jJA « j_iJjJI _ CjLuL^)) 4al^. jJLiJ CajL^ La i_Bj-juV ^jj*J>^ m h> 
* 1^1 A ^1 ^jJ1 La i_Bjju V (>3tja . pLuj-^J! ^ 4jiL (jujt") C*jL£ La ^j^oitJ (jt 

j_jjl_aJll i , r j mi \ <iHjJ i La LajJ Cj Jjwj Lgjt ^j^s Ji^tljl j t JUw ^JJ ^jU" nil LuSJj 

. (A) 4^JI ciLSKll ^ u^l U J Ji^ c> ^ 

^A^Lta . Ribo-organisms 4_j^jljjJI_oLLjISLII ^jJ 3jj.< 4 K mi a (JJLaj 

Cjj^aLc. CjUjISJI dJUb (j| jjj .CjLcLuu J^L>. (JIttT) ii" t a j-j-C. 3jLa Ljj 
tj iSJI jJLj ^> ^ ^^JJ j) o ii (jl oJjl jl i jl ^ (jlSLa ^1 ^yJJ c-jLftjJb 

Li-jj^u >LLk3 _ LjjjL^ 1 U± 4jI jjJI »1 olr 4 j o i ,,j Lo Ujlui r.^ 

\ U->Ji j 4jj^cH1 ujj-LuAj LftJLvl J^H^l (jl < L^jI )j > ^ (J ^1\ 4JLo*jiJ 

^ * j k * * <_dJ JL^j i Ljj < .7 1 j qm h V i"<t 4j^Ll^ CjIj Ljj ^j^q 3 JU Jljw 4 V ml 
^Jjf _ Ji 'J ,'JJ I j m mi i mi 4_i_j_£l a cdJ j i _ jr j9 Lao t Uj £y* L_ijJ ^ mi i 

1 4_1_j_5jj 4^jljj < ii ^jSLj ^1 4 m <1II djLA s-^ji .(Proto-ribosime) 

<<-_dj^>. 4j^J 3j^a L? j9 Lgj lILl^o 4jj1jj 1 V i tt*\ Lt_4 < t^ij V*i L^jL^ t^LJbj 
xij Jl3j 4_u^Lj <cj).a..^ a J£ ^Lij .4^Jljj 4cj-*-uj <_lLJ j ^jj ^jl J iri'^Vlj 




p»9jLiaJI 



(j^C gji t<Q JL£ ^-tujljJl I JUfcj < ^^Jj Vl _ ^_i-uJ_iJjJl 1 fljlr (J I J(j ml 

Lx>3 1 <j i n<Vl CJ 1 fl i i> I jJ I t"(U Mjl <jt Jj^JL> Cl^^J 1 It J cLtjL^J ^ M a\ (jft 

CjLLujf^ii] <1i ^j-xi Lc^aj i_dj^>Jl <LuMj 4.<iKII ^xju^jj iOLLuj^j ^*i ts\l\ 
itjufc Llajj ^jyis*. i^-jjljjJI 3^ rt Mitl ^jLj3 i^yJLllLjj) . 1 <j i nrti 4_jj1jjJI 5j Ami! I _ 
4_Lljl) Ju>- 1 j aL>» ^jX. j i t j L^JLa J£ tt-flij^-^. ^j-fl CjI o K ^j^o lJlJLHj 

t^Cj li-o^—J I Jl>.V ^ ^ '^J »jT ^ L« Liia_aL>. ^jji^ in r. ^jrA-j 
^JLi^auSj i Lo ^yJLc «L_u!j^Jl 1 ^ " A i s> $ Qj^**t,.„Aej 1 JL-o^tJ j^jl^I 4Jaj.lV a OjJj 

4 V ^ j jl-lj CjjL^ L^jI t 4j \ jl Tl 4jL>.VI S <j mj t3 CjjL^ ^>j1j t jJL_u c1*jL£ 

nj 1J J I i^j^Luo ^-j) i m j\ j-JSe_J I flit! J (jr^ ^j.Mj.t.jj * Lj^_lj£L_j 
^ ( ( ntl 3 JuL-uJl CJ Lc.j ts~i\\ ^ w^>) jLSj ♦ ( 4 1 i X 3jJ_3fcj) (JJjJfcJ J^-A 
t j^a ^ i ir>! JL3 4-jI ^. i n «l1 (j-^lj-ji- Lg_jJ1 < % i ,i ii n <jf 3j j -^Vl SjjJujlU 
CjLxSj Lj^pSL) t j_« ^tuj^Llj Mia jJtjJIj (jisj^l Col jjje-uaJI ^jl ^xIoljJI 
^^ujj < ^ T ^ i L y3j % $\ <"i>o 1 ri j <i f <jVl L^jJ -iJL^fcJ SjLcj . ^jl g-j^ JjJSjJ 
JUJL^>J1j C-Uj iSLJI (^JLc CjI j o3 <, fc «j i4_L>.l lm 4 he l& 

3j ni r (jJI C J i^l J L« ^J) <>l til ^)^J^-SL1I £y4 (^J_>0 t^rU inTI ("i>iJ 

Cj ' Jo" "kXI I JL^ij i^j_j->J1 «trtj "*ttl fj$ i ^ Ju>-^j Lo JLj_aI 

. ^ t jjtritl jLi-Jl ^ i »i ) La jJ^J ^jX. 4Jjj ( ,< a 
ijh-LAj JjL*J LoJUC irtlTl 4jj t io JL>u Ujf ^^ic 
(j-C- VI CjI m i ?t > ii **i*n3 (j! CjUjISLII t a Jj " ,t njj . LjJL>. 3l_i->JI £y* 

1 1 jufe Ll>jjj j^yS . I j 5L/b Lajl J ^_aVI ^£Lj Lcjj ^j-^Jj i^jjJIjJI jdJ^ 

. I (j o (ji Jj-as-«J Lj>-jT<SLj CjLu^w <„i,i n*i^"t £j] Ljj j "1 ^,.i 1 1 ^jtrTi < <il 

jlim j! tCjl m y\\ 4_»jLi!u 2>jL>o La cJbj ^^Ja cllLx-A ^jL^ 4JjlJj 

^ i^ °ij 3jjJui_>a ^3^>- mtl t _ y ju3ULl di_iL^ Cj Lqj_i_u ^__«^^J I JaJj * 1 jlr 
4Jj)^ i ii \ 4_al 1 41*1^1 4jIjl2l3 (jSLaj i^. ^j_u j_<oj^-£ J£J < ,. < m IjL^lj Lx>- ^ 3 J> ^3 
^^kJI ^jLSLII ^jjSLj (jJfe |j£LA j—aVl <jL£ jJ 4Ji! ^-ujj Jj^ LI jtx^jJJ *4_aLi 




jl _ Jj^lja £jj (j-uuJj ^-»r<„^- a LjjJL>u JL£ 1 iK'^ - 4_u-Jj_/j 4_t& 4 j t o"t y 4 
<— ijLJttJ ^ylb* J-J-^l 4-^jJU iOLt_L>JI jr^J JJ^J MJ-^* <-^LlA OjL£ t^ljVl dllj 

tLaLw VI J< mm V 4_u > jv cjLj-ji^ o1_LjI£L1I L^_j_a V "< .uJj 

^jISJLI ^)LJii_» (jrt-^iterJl LuLSLoL JljL*a c »l£^J llJLla cxj!_£ 1 ji ^^^-j 

4_uLil! 4K «aU I <Vn Lifcj .4 jl r Q^, mi j tj 1jjL£ ^1 j 4-J.3 l^iLc jdl 
Lulj Ubu <y3 ^JlUj^-UJI ^ 4jMjj^ .4jj!j^J! Ljjw<ill 4* nntL 

t3l j^ll 3^ -» hi ^)L) LjI£LqJ 3L?cj3 j-aJj q\ 4ljuxdJ LuSLal i^jjjuL^JLl djUutj 4 u%] 

4_uL^J £$-2— LJJ j! 4JL>-Li-u J--uLu (jr 2 ^yuULJU pi Ct^J ' Ljj jl^jJI 

JUvlj ^j^jj^aq^ ^ya Vjj) 3 JU JlX. 4 jln^ CjLa^-^uj^oj^^ ^^^-3 ^ V\ mi " CjLoj ?j >> 
(j-a SJLjJlC 4_i_3LloI 1 ir Mij LgJ ^jl <t^^ - j ^t^U 3jJUljjO L^jI L*^ i(J|jj| J 

^ij ^-3 JLC.I mm! (^r^ 




o' u^' 3 1 [ J ^L-S iJjjJo (j-^jJ JjL^au j-_ujj_a LiLpL JJi 1 * <j .SjjLjJI 

<CjLJI . (Jj^Jo (j^jj (>HJ>^' - ^JLc ^JjJIdJ JULJ (jJJjj i^lj 

I ( jft n't t {jr^t) tr\**J\ 4->-J (jr^- dJUjj i Ljj ^JLc CjIj^I ^j-o j-tiSLlI <"<Urt ml Lgj I 
£-a}ULj I ilri<i"**l (jjjJI ^j-^J Lul jjfc .SjL>J1 ^uVl 

b>r.<.ll Ul iLiLMi. ^ KjJ j| jiV 4^!jlJI 4^j>^J! 

. 4_lLl L^ 36 ^ ^* L>tH^ (< L7^j' 
5j^ ,«,.ufl CjIjJuui - 4 j njjJl « Cj Lj^-oj>J I )) Jj^v j 4_jjjjLJI AjKjkII aJUfc Jj 

Slj-Lll Ljj t j i <i II Ljj t JL-oijJLI Ljj :d>l m >JI ^jL>- (j-o 1 (j m rti I g ^lj»kl 
(^1 L^_uSLJ! (j-ujJ j . L^jlli Jj-aj j^ylll tLiLjjjjjVI tjji i^tl 4jjoJI Ljj ijjJLuaJl 

j-j^u JL9 Lu i^oIaJI (jlojJuaj) idL_icjJL>.| Jl9 Lu! J <•) "< t*i (jl Vju I JLA J£ 

4jL Jla-U! <y& IjlJLI IjU* c-Ajuujj iilUj j tt\ j j<rt"H <ii in liJLU i^t VI 
(j£Lof djj-ii LoJuc 4 \ nil L)j oLjjj-^- Ljj xT^ j.ll <"< Urr M it .( fL£j! J- 4 ^ 
diLxjJ Jduaj JL3 t±Jt_p* i4_ljiojV| 0_>ij jjV <^TI j I 4JL^LuJI ^uLuJI Jjjo 3jL>> 

^jf CjJUkj (Ljj CjLjJj_>. Ljj^j **<SL.Ltl <" ( U^ ml I <aj)f J . CjI.m LX 1 tt^j < » jj JLj^oII 
4olu j_a (j-u^l-u H JU->o i^*iU"v- AjjIjmi tVl 3ju JL>JI 4j^l»Jt LgjLu^La 
i 4 j-5ej Lol ♦clil n^ w <IUj CiljljrtUll <lu j-^l Jiuo i L^o^ jjlSjij! 4x.j^ 

L^JM-^j CjLLl£Lo < j-A jIjL£ i Ljj 4 < j 1 n 1 1 CjLjj)->JI ^JL^j i <lS^"i^l Jul£ 
CjLjIj j ->tl fj] - (>5tj^ * J>al£JL IjLil I ^IrirtPi V 1 u<!j *ck>k o»j - u<Lrt 
i41jLa 4 in'^LU j-< jJl Ljj j "i^ 1 1 1 ^oJLc l3^L%j _ i"«1jj U Atl j CjLjI ytl j 
U i n >J (jyjUj-j-u 1,/U "air "(I £jJ-J! IjLA 4 j <1i ^J 4 ni '^LLftj lLl^ Lulc <U t i^ij 
i jja ^j^SLg-d JJLc j-1^1 Lil ^jLj ^jjJlSji-jo Lr* ^ 4 < TLj 4jjJjVL3 

^L^ol, t yu»V 4jjLuj*jI CjLm^Lo Ui o^^i L)f Vju (CjLx>JI 

■ 



J£ <ya JjU^3 4_uIjjJI I j « n.tl <^Ja 4j}Lil1 l-s^^^JI ol j oLoKJI 
jryVt ^iju £ <>" £ 4_*1£j arginine in-U j I Lr laj I £ ^ 4_J£La t oLul£JI 
lt*J 'DIP* jl— st—tii <yaj t(J a^LL>Jlj — i_kJI <ya tiiJjj _ alanine 
1 d jlr jiloi c p]| Lj-pSLJI ciUj <ya 4 i u n't ^ m. II Ur l»j L^jJ Jj . L^_pSLJI 
^ (jLtliJI Sjlj^ c_»L>.jj tjMji't (^iJI 4_ij1 juJ! L^-pSLJI jj* Jli^a 

( j^ « n*1 (^tJI <tc.j|^JLl 4-UJ^ 1 nJ^SLJLl CjVj) mi l^tl cilij <y9 4 ( 11 rt"> *; (jT uiJ I ^^yJuu 

^1 3j ^ jl Cjl_u jf q I j j (jL^ 4^JL«JI 1 < i a j 1 i j \^ , cjL<_u^j-a 
(_a >juj 4 111 ^ j_^LUI jc'i r,n" L$jLa cJ>L£ 1 jj < LgJ j k m 4_cLaj& 

J£ <y9 JjI q"ij 4_jj1jjJ| Qj <\ miTI j toJLoJj LgJ£ SLljhJL^ ♦ I <j 1 n <n <i Mill 
t— »JL>o ijJu^aJl 4JLxS_i J 4_L1^ tt .a jjjji (j^y I JLC Lo ja tCjQji^JLI 

1* LuL^ l.\ ^ tj t 4_u jLgJI ljj^j^^_JI ^ya 4^aj A a ^ji, 1— )1 1 < nV LjJL^ 

LuLj-Sl jlxI (Sj-^-^l) (j-u^ljJljVl t_j^SLt-aj Li] jl_uu ^x. ^1 j Jl 

*«4jij) <ri*!l SLpJi y3 c-i.j (jJI jjfc JijL« 1| 
^3 4 Uj nt Ml ^1 n (j\ tj> ill ljub m>*i 

31 j ^"1T JL> Jjl r 1 j ^ j < i U j 4jjJjf i I 3Llj>JI Sjl^j :^jJu->Jt i-jLl^ 

0' (J-*^-3tJ 4_xL>Ji Sjllj^j 5j j X T I CjLtjlSLtl ^jl 4 * Lix£jS ^^Ia 

^jtr^ttl t .l"<tl I jut> <laJi£ 1_Lj jJ j .^Lc Jr^j^L 4juj! JlLq SLijkJ 1 4^1a 



. JjLcu oi-Li^UL 3ji n ill \ 




■ 



Lvjj jjjj-ti-c j 4juj1 ^jjlI >^Ji *i *Voo 

WY) ^Lxll £jJ&> 4jV t_»ljjua Lgjf ^ju ^Qjfcj 
J^LilLi-ul ^L-uVxtJ ^J^_l>J ljjux>>t JJi O^J 



Ijn (1*1 1 J Jplj-taJ *Cljj_>o tjj^-^I 1 AJ-fcJ ji^J 

\ — aLc jMj 4 1 j U «4 Ttjifl ->J1» ^JlA r I 




m> I j jls <ut ^jJoj <JJo 4J£Jj iCjL«j_«-ij^4j^£LJI J i At <J:<.^L> j 

£A J«.« jl JLH) < till (^jJJ Lul I i nj i J-LJ>0 _ 4 Q i ill ^ i ii J 1J Jbl 

i^juaLdt CjLlLoj ^jLJljJj jj ^ 1 <.nl , 4jLui>J1 t^lA_jJ Cj^_J 1 

J^J^ Air J 4j}Lj Lu-o^-tj tlj^il ^1 IjLc L*4jj Jj * L^jj L>iJ J £j-usjJ 
4jujI dJLiA <jl 1 ^ J),iU**iU ^JLj (j^I (— u£L1Lj 4o3 jjLI I jj mil iiJT ^ Lv j j 

^Ij^J 0* Oj^^ihf ^ ipr *J»JLj LaLuajl (j^UJI o! * il>jv> nifj 

(j-a L>-j)3 jij^-Jiir j SjujI ^jJl] (JujjJ j ui ill ^jl iJjLaJLi 5 m,i AjJI ^-uj L*jo JjJj 
(j-d I — >-J[) Qjt> - c 3 ^— *JJ? l£>^ J 4 mi tl -Slj— sL_ 3 :Ol *y-Ljjy-A$j£>}\ 

1 \\*\\ &^jJal\ J£ O^-JJ jjJtj LULij c-jj)^ i mJ^^Li II Coo j^-jIj ♦ LJjlII Sj^-SJI 

q] ^j-ujJ i5^_iIiLjjo i L*£ *<■<■! i nllj i Jl^-Ij £jj \ i irf-trt n 4j1 ^j^-VI ^J^jSLJI 

^3 £r*-^*l o' '"^ ^^li 4 Lj jllc n j ^ ^ LlIaJI SjjJjJI cj Lc^, lm^js^jS L>-^j 

* * * 

. JjLLo JSLj 2Lu»LiJI Cj La ^LM^ajj£J \ Lr ic <.! jjj_uJ! 

a^jjLTVl ^1 YY iJL^j ^JUJI _ L^-jj LUI 

Aii 11 j-j^JI La, 4JJI ^j_a^. j^Jl 4Un ill _ (jruj^UI j null jl j^fj I At! I 
. jjJojJI 4jjJ&j j-a ^^J-^ ol 4 « njXlt ^^SLaj I Ju^_jj i4_ajI j j ^Jl 4j^Lt^JI (U-v. 
SjjJaJI L>j_i_u^aj^A L^j^ j^jJl 4_Lutil! ^ 4jj>-jjjIajVl 4_ujJI C^jLj Lcjjj 

. T jkjjui£A^j£ < rtirtVra c—jjjfl 4juL^ £JjJI CjI (jj^J Lcjjj 1 1 j,i 1 1 1 
j^ialJUs ijjlalJI 4-*^ JLv (j^iJ ^j^lJl ^IJI <jpS iL»Lfll (^fj C'j 
ijJb ^ j 1 In 1 1 c-jl Vi'iVlj . i£jjtrwH ^JLauiLt ^ o .i uj La ciiLlA (j-u^j t4j 4~qJd V 

c^^-^ o^ c?- juajt ^ VLa ^j^Li! 3L->JI L^j j j »T> (^pJt 4 jl <v»tl i4JdL_u_u 




<>>jdl n< > U uj r> .(j:>^Vt 3l_pJI JlSLil cdJu£j t 4 jnjj^l 3*i nil L*>ij3 
tc? f.ilUVl >U j -nil ^12 5 i^ju-L^ j^JLil ^ Black-Smoker j^yVl 

l^lo- <>oj q\ ituu^j .^IjjJI ^/i l.u.U (j^c J^Vl LT k- <ya (-JlS 

JL-o3 i £oj j-JJh j iii iti j .£>JI Ijla 2L_L4Jk5 ^j-c \juuuh j^JJ ^ ljub (jpl 

j t ^ J <—iLju_ul ^jjC c mi^S? i J mntl I JJb ^yja Mijtl J^Aill 

4 j miL>. Vj (■« i (i jl 4 in 7t\\ aJJt tj t >.j t j-A j- u i 1 j njj^al (j^o 

Primate Cr x^_ujJI tdJi jjjIj ^ 4jj>^t^ 1 <g ;<tj iSL^Jl jjjIj <ya 4 j *■ «Lfc 

SLlcjJu 4 fn"i> t, 1 3 lj fTi 1 1 4Uri ill lLxjju^Lj La .jt miH ^jJA 

olj|j_ij>JI Jo *i -kI I .^>-Lj ^ ^^^^JjSLjJ jL>^i ^> i*? < t H 

.biomass 4jj j >JI 4l^Jt ^ ^jJo ^ Aa X • • ^ U VLj^w] J-»^ 

jujp jjSLj Lwj j Ji LkljlLo j-st_aj 1 ^ o ^ Ijljj ^jt (J^l 

^! 3jjL C*jL£1 *\j-L* *4rtl"^iU 4-j-jj JI ^Lo! jl ml (jr l^. 4Jo^0fei4 

^1 3jj-l<H ^j^Vl £J>jVIj + 4jj1^je_i-a ^1 4-jjjtjj ^4-Jaj ^1 <aU-j iiI».L« 

4 j -nil L^L-ulSUt 05— j cjL^>UJ! (_>*jju L-l^Jj-j-JI j-^ £jJs cr -*j 1 .^yjl^ys 3 1 ,m'i (*) 




(jjfeljJI CxfljJI La) f Ul^i « n <t Jj^- tlbj-stLa j JLoj ^jj-^jl nil a ^j^tJ tj^L 

4-^j! ^ 4JL>U 2LLJL-U j^c L-ul Jl£ LLjT ^ 4_*_j1 jJI 4 rt j n -^Tl (jl VI 
JlIa LiJjJaj t"< i>>jJij1 Jl9 4-C ^ .»AjQ dJLAj iLiLJl 3jj-£JI (j^a ^ir (3 ni all 

. I Q J <i tSlT) £j i 11 ^ V| ^Jj, ! I ti^Lo 3ljLj-jQ ^3 j»L^. (J^_lLq J Ml C 4- 



-Vl ^jl >JI £_<3 (JjJsLlJ 3 1 J 1 J 4 f*L-C <JJ_JL<1 (jrJJUJjfj 4 < H Q ^ 

iAjSLjLiIajJI (— ^IjJdVI r Lj <j^3fcJJ . 1 ft J Q I rV) 

^L_£. ^jj j I a ^^ILjL-* JL_Lo I JJj flj ( " < I ojI A 3 

2U^L(-o £ya L)j Jl_>o jJs ^jptJJ . 1 g j o i n "wVl CjIj^-judLlj jJ I 




(jji^LiG SIjLj^o 4 < i <i (jj_iLa T"l * JlLo Lijj-Sj Ci.ilaj^ajl Ju9 *l_sIjJo? CjI j 

J^5t-JJ . 1 Q \ O l^l't r ii "wVl 4 J r I. t miU C-ajL_CjJI d)l j Lilt <t MiVl 

4 1 1 ii ^jjjla * * JL_La i g'vJ I c-t-Oj>JI Jjlj 5^?e-t-«u < M nnj tCjLjI j ^tl 

La i\t~i\ eLc.lj.jj CjLcKJI Cj-^Llj * LS^aJ j»Lc (j^Mj I jjj_is JUljj 

u-b^Jt3 ill Sj CjLLl^ : (( ^LojI! CjI m^Lq» «GLj jJc£jJ JtjLJ?i"ljj 4 jo i nj 
l yA L^iiwl JuJ La ^j-aj S^LcV Ljl^r a LjjjjJljVI <j nK t") ^jl Cj-Cjj i u ^VL 
4 m ^ a 4 iX 4 A or t j_j>^ l)^- Cjj->o1 JL5 ^-Aj .^_4-uj J_Ja_£ I CjLuj-JI 

CjLj-lLjjj Cn <i I «ci f J jtr^tl L-jLstluVL l-Sj-aj < i U V T I J 4jj " T I (j^ 5 

^ n~ Lfl J "<r J_<_uLjUJ ^jl (jr^ 1 ' J-J-jUAjJ CjjjJL>.|j i 3jL)JU>J I i n "wVl 

jJjIjJo Jlj>u ^jJI L!>I_>JI (^yjk i ii -wVl < u -wt_a : 4_uLj .a^JI 3frLl£Ll! ojj-*^ 
4lj U 2lLkjJ,I O-Uoj , ijrpjjjj L»J ^1 ^^iwVl cUaLg. j^Jl jljll Jjj ^ "T 

t-^I^SLJI 3jJa 4 It ^ jlS La ijL^ Lt 5Llj>JI ^jl^ Ijuj t ^Lc o^jMj c^'^ 




L$JM_>. cm'oLc ^Lc (>jM-> ^jjLZj 3 ^ " q dJLlA I j£La$ . Ll^VI 

^Lc ^jj-j-L c_>^_3j La J i o *^ . 4jL^JU JUlj Jjusj ^cJ 3l_j->J! (j\ o 4jI 
jj^Vl jL-a^Vl jl£ul *^JLjlJI (^kl SJLjJLjw 4_oj LoLu ^vLLo jjfcj ^^i* 
4j>JL .3^ n<ll oUj15UI Cr^L" jL^oj! £jJcw (j^Laj t L}UJI 3jjuCUI 

if JLiil (jJI^ L^J^L j-Lj ^1 4.V. nil L^jLLJu 4-u>LiiJI olj .nnH :J1U 
. SjjLJI ( h ts\ *\ [^juoj-C a t_JL^Jaj i LgJjls ^ILx jIl^I <L>-jJ (jlj^ij 

(j^a j ir JlSLiVl djufc (jl VI t jj_im" 4_lL>JI 3j j.-vj oUjISJI cJJtj 

< ^ <Trr £)-4J * I $ i un*lV ( _ jr iaJ C<"fcj (^ i ^ -hI Col^ 4 in!l <:LLlJI CjLj^£L| 

Lr lx3 . 43jLuoJLL ^ jl3j {y* £jj (jJL. C.i^j jl3 LjM_>JI 3^julLo jLu^Vl *JlA J I 
*\ t r\ nil (j^a ^j-lJI (-dji-xlJI < < i m t ) j^-V ^jro^ Cil kiCi £j-£>J ^Jl 

jJ^Vl j SLi^Jl JK^l 4,n »" 4^Jm ^1 J ^jVL 4^a tUi^i 

oUIj-l^JI *L3j jlj Ulft .^Vl j^iolU 4^jJ) tiJllA cJl^ V| iL^S^p 

^liwl (jLfl '(j^J mWl cr^J * ^^>* ->~^^ jll uol 1 V^ltt 

j^l^! j : 4_jJj jJl (jja Jj-jw J£ ^ JH^' r '^" J 4 L t cacI CjUI j ^ 

dJLAj *^ L gj^lL„ < ,aJI ^ ^Lit-aVl j-J^f >» *rtt C*<j\£ ^JLAj 

(Jj."( <Cit 4_dJ^LJI oLu_>Jl OJLjkj JL-3J . (jVI JL3^ jjLa j—l^I ^j^a j t i^>I 

(jlj_p- Ji»-l-i 4 i ii JLvj LLljk (j! i(jVlj ^^jJI lL1jLuJ\ ^yJLi Luajl 3jjuk)l 
J^-oj ^ j) 3j i k <3 Jl_xoi_>- (j? (jyl^- jl o" r VI U*r i ii j 4jld i* \ "i miTI ( iimljju % 4 | ^ 
. LteLo 4 i unit ^^Ijj (jl jl ujjJL>J1 j^l^J o\ Jl« ^jb 

^yjuLa (^l^*- jj_>5 ^y^jjlj 4_Luj jjj-tLa OV * ^(j^v JlL« I Jj i4 <ij, LaJl 3l_i i_i<i>. (_$j^_jJLJ( < ) 
.4JLu jj^JLo 1 JlLa SjJbUaJI dLijJI jkLu^l «1jJL>>I 4 jj„L>J1 SLpJI (_i 'J ' t-Jj-^Jl ( I 




^1 L>J jus < mi <j^& fjj^istj Loj .^L-ojVIj ^jJ>1 ^ miU LiJji.MiU 

t <_jJbJ| |*L*J| tj-^^Lo 4 < M <y>- j i r Lo Cx£j * L £ j >_>.Vl 1 j It II 3_ijJiII CjLLljk 

- ^ ' J >^ (^-3 1,1 4 in Ml dJJll Lt^-C- Lul miUj 

ijl £JJJ • J fijht II ^-j^> mi" 1 1 ^JLc tV< ( (i I jjl^ ^ *\o • j-^j < . ^ 
( i ii ^jJl-^Jjj j — lL-JI ^Ij-fll ^ji— ^ (jj JL^JJlt j i r ^j^o JI^j V 4jf <- iTi&Li 

(ji 1 < n j 1 L_3^_Ji_) LcjJj (5^Jj)j-^aJI JLjua—ojl J_ aj q\ im'iVI (U ^ (">l in n\l 
5^ mi r ^j-l^- 1^ j"^ Juj-j V Lo JlLx ^3 Jl^ (jLtajVlj (^J_jL_c_tUI *l . s *VI 
^cj^uA\ (J jul4^ .^j^Lo 4 iii<i%. (jja Jai Lcj i^yj-** L<ujij ^l^cVl j^o ^n-j^Lo 

>L;j-Jl!I jl^l (jrij cL^^JI ^ oLJa^LJl^^Lfl ^1 ^jVl (jru oLJa}L*JI ^Ac 
cdJjj _ ^ mi 1 1 1 j sSy>\ } < i - u i T l ^Ij-fll g-l'ydH cjL^Li>.I ^hr I j o Mill j 

(jL^ijVt Lj_i Jya 1 ijTr it ^jl 4_jjl^I j ji^l JJ*J 1 Cjr l»JJ . Lijlj) Mif jl" Vj LjJ 

.^jL-ujVl^ c^^*-* i ^dD>"^lj (JjJ>1,l»miII Ljj 




LAjlSs Luoj 1 ijU»"lt 4_ljJjj>JI 4x.L<-uJI S^jLjLja JjLstJ <jl jjfc 4->j * < r> 
t jj \ /a j^c-C JU£. Jj-uLujj <j LjJjlJI Bj^JUl f r nib I J JLstx 

cLLa3*l < U n"i l"i La LjJLc) Lcjj 4*hU i (j^J 4_uj^j>J1 L^jLcL_u CjUsj 1 1 JL^Jj 
JL-^f jl tljl uajj_jJl (JJL-^J ^j-J^J JLkl i^r < ii rli 3jl_cl 4 ln~»J JU_C »1 flll 

£jj ^1 4 j^j-^Q t3jL>-^ • 4 n j ^ 4 i j l^i ^jl ( <i >Vlj jj^l j o Mill 



4_Lii-3 «L^j^w)> <j| n t^gj mi jll m ^ U «4JjLc-U» 5j n nil £ja L^jjLiil 

tj? j3 J^ju-uJJ 4jjLu 4 \ i n'n c__i_3j^aJ I t^j-tl < <t i*ii!l^ 
^ lj ^ I JUj V IjLA £jL^ I jjj . 4jLI! ^^jS mi*ij 4_ul_*3 4— Sj JjJLJtJ 

4 t imi 4 i i mm M^JJ-iJI (JlL<i ^-<k ^j^jl j <i mi 11 jlj-jsl <j\ j—p-st-iifl ; 4 mi n ) T ^jLaJI 
4 * i mi 1 i r>j I ijr A 4 i mi*<j ^LjjijJlJI Jj-^o (jL i n'tV I j nli ii 4jLLI (j\ * m<*ij 
La-d j-1^1 ^j-jl < o ui 11 ^Ij^l (_pL«j (jTi'^ ^jJ>^\ Cj\ <^K;j .4_jLLI QJ » ' »i"*J 

. MjjjjiJI ^IjLoj 

l-^Ij-LsIj i< nil V a 4 K mi JL^uj>>j ^ n 1 "< V a 4 K <1< (j-^lj ' 1^ » mi J-^-^l .5^-^ 
t^j-il t <i Mill jlj^S I f.jjptL ^j-a ^j-a-Jj ♦ 4-alllit^J O I jj^s I 4_tC j JL-ua3j 1 4 nhV a 

SIjUj ^jlaiLj SIjla Li>.l ,4jU1 

1 ^ » I I ✓*! j Ml (jyjJl <— llj J \ ^ ln» ft (jl J > ( f II ^ ^jl mit! ^1 ^-3-V1j t^^jl j <t Ml 

Cjlj J., jL,fcJ 4 <( lr-> I ( ii Lo (jLfl t^j^-^l J^**^^ t^gj^l J O mi (jyij 1 <1 i»JU>- 1 

i Liiui (^G^Ljj ^1 1 <\ Jin *^ . 4j[j 1 n"i a Lajj^-Sj L^K ^jj C"< i » 




^tj^dl (jLfl *4 t tr\ j^aVl J)1«J La jjJiJ jl t 1 j j-fl^l 4_aL>. j j_La_Lo 

4 ot>r Jl^jj Vj . 4jUI (j^juaijj 4-jjLaj 4..j.,i.h m (Jj 1 <wj j Jlj l£>^ j a mi! I 
4jjLjj*j^ d^Lo ^j-d (j-ajjj i(jLujV I L$a3 4£jl_JuJ V ngjil i o uill . 1 i ay ^ 
ijJ* (^1 LyJLl (j-ajJj .(jL-u-jVI j-A ^ \ ft Ac JJJJtll (j£*J V (Jfj^l j < nil! 

jL^_>Jl jl 4j$_jojJI 4 if jSf t jl j! u o i^i <jtl jl ^11 j5 4-C.LlU jl > 

JjL>. JL3J . 4_J_3 4_£jLlj ^ (Jj^l I Q rtJl j-A ^ ^y^S ^ ^1 (J^ 

^L^JlLI 4."„j o**f ( m <\ S^-L>- 1 4JjLt_4 ^jj^l ^jLfuZuj J± '<* ^jj)^ J. iitl g^jj mi"< 11 ^JLc 

(jl Cjli ^X. i 1_lL»J1 S.ij-JLJI (j^a 4_jJ^1 ui jJlj>u 4j^Jaj Ji— 4_c^j ^jx. 

4jI JLj V ^LllLj <j ni jtl ^Litxl 4_j Jij tin ^JLl (^ jjfc jJLudVI id 

(J\ m "**\\ j-uu (jl (jJ^l ^U"l < nj ^Jj .(jJL>JI 3jJu9 <"ij"lj ^ jJI £j^J*l (Jj-^ 

jJujSLII (jjo Lbj ir\ Ljl «i (Ti^Jj-C (_p-ll 5A_jjjJlII ^Lst-A? ^yS j t irtVl 

Jjj .((Ijij^kj-jO tj-tuj tV» i^jJjl (J^J ♦ 1 3jbj-SJI ^Lse-fll dJlJLA Ji^-JK^-a 

jLija <( Q^ "** 4J 1 in fl» Ci> j f^->l La (jLc^-j-uj .« JS^k^jO j-A Jj)) t^l i 
SLLfcjo (^ 4j^j> miTI ^juDj-a OJt_j_iolj t4jj^)"^j ntl (jJLtJ ^yS ^ A'l ) ^Lj-^JI 
4 o fltl 4-La-3_iJl C-oL^j .««;UI JLaJo1» (j\ (h y.}fs J^jl ''i' ^IjJ (jr^J «<_>u-u)) 
(jjSLj (jt q^a j— «Vl (j| _ 4 "mJLjw 4_JLc ^1 JUua? L^l _ u l im( ^ Jlc 

((jLxnjVI) 4-jjIj^ (j^o uLs-jkJ I (j.u<i "(lj (^JlIL Li C< 1 oJj :^ ^^Jj miJ -y^a 
l£JI_LA (jL-^ >^ (jry^LtJaJI t j^o (jj) ^im LjLjLj Jc^Jj (^JlIL jl *4 o h V ^ 1*^-^1 (3i>^ 

(jjl id"^ cJju icdJIi (j.* (jjiSLnJI ^lr Jj . LLlII Sjsj^SJI jl^! ^jJ ^ 

jJb fj I ^ (jLfi i^OjJU \ <M . ((JIsLJl JJ^JLlI)) IjUb _ I JL-LJLJ _ J_4_u^^ ^ Jl^jv 

. L-n^a (jl^ ^jJI 

(jid_£. JUlo j mi 1 H (jjo (Jj^>- < — T X * * ^j-C La u 1 rt jJaJs ij^ ^^icj 

LLo jl^IjJI «*l hi at jJj w U...jtl L_1j^_31 ^ (jruijJJI >LSU dJj" mi tl lJlLJI 

^j-^ il^n^ t-Laj>J1 J "aj L-£h) ki*4 i L^a Lj < f 1 foj i L^4 1 Jl-u ijr £t> 1 n a lj 4_al Ji-U 
(^■^pJLl) . (jucfclJI ^Llo? ^Jju (^iixj 4 aKj SjS-L-u 4jJj-* 4jjt_a (*] 




t j5LJj i^lj^la ^Lc ^jruiLo 4.i <i .o V Juljj «i£>^ i <i Mill j-a ciJjJLwJLI 

(J'ar r « J^L>. u^Lil oltlt ^j7i j ) La JL_Lc S 3 nil 4JiL>Jl ^ Jl_aj < rtj^ 

4»3jjljo LkajtL* Lt^-lfl! I^jjJLs! i^jL-oj^U t jj^_*ijLjJLl <_3^LjjjV| oLj <i ^ 
Lo ^1 j-^-jj Ardipithecus ^jSLLujjj? u c <.u ^L^l _ Cr k.f j>j-SJ >jJ*jlo 

JL9 »1 <yltll <jf (jjfl ^iljJi ^ylfi. J . JrU^Lx* 4-*Jj! (jlc ^^h? 

jJUa IjUfc <j I VI iS-ijJLoll 4_oi>Jl ,^y3j j '■ " J Q^^j"' J .'J-^J^ (J- 4 J <j' ^ 
j \C £y*J 1 1 1 < «^ * < g j j 1 nil Lml.t, 11 1 ^ 1 o ^_>. £>jL£JI I JL^Ld ♦ jcjv^ja ^ j r. 

4_j^jL>. ^yLl ^jjlj <jf ^1 <LvL>- Uj>^ ' ' "J » l£>^ ' j-flf 4J5Ltu iU-^ 

< ill 1 11 j\rt n Lxj! £ya JL-^LJLj ^"i *v (^lJLijJI £^-0 3 Ju J_C ^u^Lcj ^JlJal 

< rtj^ ^jjwjSLlLjo-i^j! (j-* t3 J *^ tJ ' " * I ' 1 o niltj UJ lLIj **< mi <a 

^j-a jJLt-of ^jL^ J^. 1 -Jtj I j * - 4-jr ^ ^ 4_dJL>JI ^>jL^ JJl_aJ ^jL? 

^T^l « " 4-Sj^j>JI ( ritj rt,>. J^Vl ^ . V < 11 -wj ilSlI -kJI ^jjl, j g. Mill 

Jj-a JjL^ 1 irtjt ^IjUC, (jL_ 3 J-^JLstj 1 <i J ^ J a, <jJl->JI (JljJI-i o mi II Jj-« 
^jja jjJ^jJIj *oljlj "sJl 3 i^LoJI ^j-jO 4 «tht a i(±j->JL>JI ^g^^ 

4_al_>J! < _ ;r 3 lj^£Laj (j( mi it I j j) h *< <i \ n„ 1 » *^TI ^^-oj .<^sa^fcLa j J_3j 

jjIaJLj .(jL-u-j^U ^Jpl ^ <; Mill I ^ 1 mi cj^Jat L^jI cr^- ^1 3jm)h nil 

(U-^ ^jL^ tilij jjl-jj * I ^ cM* (3^'>* ^ ^-^ (j:^^-:' J ' 

4_dl>Jl ^jjLS t Jj3 fjja C< Ji.Lc ^^111 LJjJi S^j-oll ^j-xs 4 1 1 imILj Lh£j 

^jjo Ljjjjw Ll>.j^-4j (JT ic I IjjJa : cjLLc J o "< ^ L^aja ^jL^ ^11 



1 jtt jj Ju (jliijVI (ji-jj j mi « II o :£jJuJl djlj-ti (Jjl-Juj (^jJI <— »Ju>JI (Jti^J 
JL>>I jt i^JLxjv 4 1 < ill ( (i jJb ^1 hi iii^l < i mi (j^J Loojj 1 o <j n 

jl t^4J Jjj n Mill ^jjj^JI £jJJ L$3-^.'* miTI (jriJ ^fc^l j^j Ji^nj) jL^jVl 

L«j i^Lc ^ru^Lo 4 iiio^ <-_»jJL Lo JlLo 4 i h £\ \ ( _ t ji^Jl!I ^ t tn\\ (^-ilj oi^J 

^Jl c (j LLal jl-^j .<_aL^>JI ^ya j in 1 1 L-i-jL^>JI <j\ ,,.f lJlIx 

(jt* LiuJu>. c*j$£j ^1 Sahara desert *l j ~r tnll t <di juljj 
1— j-^Lj i o Mitl < nl i ii Jib 1 out tL-oj^a? {Jl g mi I iAImi cJj^x. (jy lJI 

La OjjLaJtl 4_aL>Jl oLul£ SjjJuua Oj j nif 3Lj?c_3 J^x. 

I jlU dLjJLI (jiaj^tj ^jnj + 11 (jr i-c d»j^4_*j <**ij nL *'j-ll>l j t- j 11 (jja ^*_^>JI 
L^jSUj * jluHII qj* (^llm <—*$jju2> ((^Ul L y£>jJil\» Ijl^J j^I^jjj .jL>JLlj i M o i nit 

♦cry-* j^J 3 l^I cAh ^ 

: 1 i c mi T I jIj^V Jl»JL>. La>a I j j "< < ^j/^l jJb (^-»l->JI Sj^-uLus 3j j m< r 

I I jl LajJI^j « i^i j 1 a, \ lr L^j[ . 4_iiaj lii a duL^ 4 j j n *j^>J| 

Jjtia^J ajuu£ 4_uljj jj| i I 5j j» ir>TI ^j! mi til ^SL<u <±m"w j ^jIj^JI 

cdjl 111T) Ijlttl Sjj^Jl ^ 3j ji irMI 4 j i^>t!l dJLA ijLfl LiUj JU£J i(4-3jL-iail 




S (O9JM90 jS 



.(S^UJJl Jl>9t jJtj^t gjlVi ,.ni V 
^olrttU JCt^Tl JSLA j Jt\i* iiLfcJua oIj^jjlj j^JaJI ^ l.V u L-ut> L&j 
lju_>- <- t.t uLu (^jJI ^_*SM i(ji_flLi^j 3^ L? ' " *^i>kj L' uriu.a J ^_*JLjJ 

Ji>3 j^jua^Vt oUL^U 4^hl%^ jASt j_^Ja ^jJ^Vl LAjJI Sjj^oU <^Jlj*j 

Jl^- (JjhSjlj* < L>^J ' j' I ^ j jj^L^j SjjJulj* 

iiJL^ jjU «jJJjj t^ii^iJI (j^ujJj Ur Jj-Jl (^^jJLI J-jJo LUJJ ^^j! Jt2J , 4 j < Mir j 

. 4_>UJI (jL£Lfl clJsjJI cdJj ^ ULbLuuJI <_iJ^ <j\ I i.aj^Jsi ^ 3 ^/f^ ^ 

^Jbj ^1 ^ ^ "w^LJ ^ In ->J I JUvl JL^J9 i-r^al L_^| i \ «\ ^ W> f ,<j f 

■ 



^Lot ^jj.i.M.aTLU !^jL£ ^4j1 ^yJAJ ^ 1 Jub t^SUj iL_jj_iJI 4_pVi 4_Jo jJl ^LjjJI 

Ux>. 1 ><a > L^j) l^j^I <J-^ j-c <U£ I jub u f U Mill Q^bj^ cj$j*j*i cr L*}\ c I juiJt 

i>*-*J ♦ ^Lill j Liu J Lo ^jJj £_<dj (4_uUI 4-i,.<XLjjJ1 l_jL«JSU^ JyJol 3 mi IT 

4j^j cjLLc. ju£. LlJ Jjl (J^ ' J-±^ , ' " Jl j"L>'i jJal jJI 

.^>J (jJJ 1 n j ir V$-»o t-^uLUI c-Ja^JI ^ j mi ill jlj-al J3_3»Ju5 

Ci Mljf 1 ^ Ij t^yJjJ-J CjUjl^ 4 j 111" CL>LuL£ (j-A i 1 ^l l^ 5jU JLC ^I^J I 

oLuLSJI ^0 ml c^y-Aj . ^jl n~M J-<i " i ^=J I g j (_^Aj mi ill i— 3^ <..! 

^ .(robust australopithecines) 4jj nil 5 ^> j mi j ^ n^l^ ~< m<V1 

j_>o lijf y iL^Uj diJj J^wj *(j;3-jl i miTI -il>-flV 

^1 ^ III j X W In <i f ^ Lx-i 1 Jj_jwjJ Jsa^ I < ^ j M U CjLjj 

4 n mi /ij tjJI^li-uV I oUjI£JI Ly ic jilsl ^jJI m£>^JI ^j-uVI ^j-xj ^i-^Jl Ly^J 
4 j i r^i "u a Cilj L^JtSJj i^Lj-C. J^lj ^gj^l j <t Mitl -iljJat {jj* jJuus] i^Je_^JI 

4 j I I ^ (Jj^>-I *— jLjL_U^ ^jlijl mi "kJI J-q-IbfcJ I oj'^ ^jU oj^ — ^ i M, I ^j^Loju 
i4_L-J (j^-lLs ^Ij^ JUjO La Cj&J i j j^2>\j-2J*£\ ^Jl tliLljlSLIi djL^j j*«Vl ^^lul 





^JjJLs J-4JJ 4 jijTI t Lj^I ^jl j t i/> : M^ifl J-*^ i(jAJJL>JLl ^ hi \ \\ JfxA 

^JJjJ^JjU ^ j iS\ \ J J) ^ Mill ^ <lhl tl J£Lx_gJl Jj— a tj»l JL^l < M l n fjJH L-) j^-flJ U 

Lfujjj j j^Sjj <jVT 4 rt i^jj 4Ju-ii ) jlLo jl>.j j^jJI Nariokotome 

jll^uSU JjIjl^ ^^Jl oIjjVI <j5AjJx~t tin JsM^Vl *V|a jlUj .^^^SLJ 

tg-Lfljdl 4±i_jw %i Jl^ ^yk- LaU3 ^jjjjLa I j_5t_j_us?j . 4 )j "ill 

^cJLl ^ uy*\ ^ 4^3^jlII *Lul <jl liUij t 4 ju m^mujJI j^Vl CjLuISJI 

^JLA 1 <i J^j) 4jjjc->- 4je-Loi!j 4ix_i<a_t-u ^wLgjv. ^T^>-t Mill 

dL>o £^JJL> LoJL9 j j < uj ^jVI i ^ < ii ^Lu j^aL>. 4_*jj .(L^a ^jl j uil »"j 
^JLI jjA L^-B - JL>-1 4-^^-o ^. t r (jLl£ t<J i (.<i U ^>-^r rt"< a ^U>o 

LliLcusL^JI cl a\c 1 1 J JL_) JLflj . j-jl^I^ iWifl^ 4 3 jljj Jj-^I 

^yz V CjLuLi-^wl ^ Iju^j til^ cJjl 

i ^ In j H (jr >oLijJtj i^j—*JJI j_-c ^. i ^ ^1 V * 4— >.! j < nTI ^ J lmjX 

4Jj rtUtl ^^cui (j3 i£. jjLJl 4JLv j-o ^ ^LdjVI (^1 ((^^-alaJI jIjlIjoVImj 

L^oj^>o 5L>-I (,na cdLLA V i^^J^i — LaJ! _il JlLoVI 4^jxl^j>A I j jr 

IjIj o ^.ttajLJ ^Jjl-jJ ciJLLA (jj-^J V t^U ill ^^-aLlIJI j j r 

^jLuo-jJI (j^JLsJLl -ilj-^Vl ^yS JL^o ^ ijJ^jdJ 4.lulUL> Lcjc^w 



Lflj igj-jl j *> Mitl ,.\ <r ^ < ii <^JI JLt-aJVI <, m mm (jLSLa Jj*j ju>.f ^Lfeij ^La^-a 

i^jL^-Vl ^tjj-Jl j, j ~r£LH (i^-jJI 4_j_9 ^Uaj tM-jjj. ill JU£. CjI JJl_*_1U 

JSLii ^ l-s^Ll^V! 4 j , ,,n ^^sLoitjl <Lj_a (j-uJ V LL*^_> oLIj (jjfcj^ja 
ijjjL^Vl £lj>JL Uol^-iJI jL-i! ^LtaUl oj^j 4j! ^^JLi .pry.,. ;->JI 

4-<LjJ3j 1 0|j'fa J>^3 <J£ jLtitoJ ^-uj.i.'^iil ^-0 J£ ^yl^. iU« <>> LkJLx£. cliJUr j < h 
' ^^Jl ^^jfc LbJU>.j (^yfuVl-B JJ-«."U ^1 o,yl\ La! 1 t^Jj^v IjLpJU 

^j-a J-JjJo i^aj 4 ljlr> 4 n j 4j K,l j ri a ^jl < i» >VI _ LlLlI! ill JijJa J£ 

*^JI (j <ij Ij 4 a L:r A 3L_3eJa 4 j r jJJI (.'i?e.i, i^>! I JlSLaj . 4_ljI_>oV! 4jL_lj>* 

cuLLifuil tiiUVI <jV t4_jL»i 4 n j Ijjl "i Vj <j 1 jj_£jdJ L^_j_>- t<~>\ 3U*Jaa. 

CjI j 4_ul i (m\\ L yz5>\ i r^i "kJI jLjljJj . 4_ijL>oVI SLp*Jl ^-o JIj_LdI 3jJJa ^j^aLa I 
i Mill 4-a-as-a^. jUbJ (jr JutJ ^jL£ ^jj , n l>JI (J£ JLlC ^ j A U H jl JLZL-qV! 

La JSj j-^Vl ^Ut-aVl ^rtj j-^|jJI *;JL) ^1 IjUk i4_jL-SJl Cj! j 3 >J-^SLJI 

La JjaVl ^^ic i^jLvVl ^Ijtj-fl (ji^. jl wf VI jJtJ ll^^U La_4 ^jL^j 

i(j\juuuu>J\ (j\J 4-^jl miU (3-* I J^ij-S Lc LjiLjl i L_a£j^ ^JjJS j-^T ^a-i ^1 

um<I ^4_uLx^t_i ^jJI ^LlU! ^UUII cl <uMl Ij^jLi LajLic JL^jJLa 

^->^ 4-jj * o rfcj K j ^ JL>-jJI (^jL-ii La J *rr tuillj . p ir\\\ 
4^j^1d LlC jJJ ^iiril 4j! ^ itj IjLAj . ^LtlaJI ^jX. 1 " >■ > Jyfcj 1 it < ^> ^j^jZu q\ 

i Lcjj>- 4_^^Lb j lr>"w lJls 4JaL>J I Lj_S_)j^fl 5 Jij ^ m ^J^Js L^j ^"ij. tj 

i t^ij LaJ <r J t ^^Lxlll ^1 tUtl J < u.J Ij^L-J ^tUI ^u^J LajJ-tJa 

JUC. III 

4_ojj-Ld ^lc , \ j IT < ii"^ <a 1 Afcj ^LtoJ ^ 1 mi >) jjX. ^a (jOaj-^L 1 j 1c 




V (0911190 jS 



<L> Jj-i3 ^jJI j-^Vl 

USb 

(jjj J j 1 1 1 4_ajLLI Qj^aLiu tlu r^-j JLv^JI ^JtUI <j^o 



cLb^ .Mill (jj-So -V* >q ciJLufe ^ i i^tl ^jL *^Ujj) (jJj) nt^Ti ^1 .i "< <MJ 

^j^o c_jJ jJ ^^^-fl lIiLjjJoJJI J^— >■ jjJLJj jjjuj t la£L-A j aVI Jl^iJ t(LjL_*fu 

Lb jJ (jL^ (jjj a 4Jj1 lt^- ^ ' " ' "j^ *<3jJ^' iy* ^ J l^Lu LLuj 

. j L_i_jLJ>. 4_LjL^ CjI j ^j) ^" i n Lgj! i V "i t *> Llijt-%J La c-jLj— u/Vl (j-o 

LaU>. jJi^l ^LtiAJl^ iL^ji^JI ^ JJLiJL ^1 Li j^lj V oL^^kJI J*u*j 

.ji^l jjfc L*j Ljj i Vj (jhIjjJI (J>- 1 ntl ^jl VJ . ^ l^T) ^jl fjja 4-ulj) mit jJl^tj 
^j-o CjLLljjJI j-j L^_ajj-L ^j-C (jyjJI 4 jl^ til j-A ^ t j t U 1 1 <__>Li*_jjVl_a 
LuLj.>. j mi t mj ^jjJU Lfej j t3 ^Lu I CjI m dJub ^jl VI (L^jLajLu 

La I td)LLjj>Jl tfJLAj ^jroiLo 4jljj? j^o 4_l^ jJ^oj <JiLiaj <U 

. LuLLl>- Lt!uj) ri *( a [juuusiX ^ >m 

(^^t) . I jll^>y ju;Li ^j^t ^ VTO _ 1YT) li^aUil v-dblj (*) 




Ljj-iitj i^J^l jo m.TI ->l>al 4 ^jx- 3 ^l"->JLt ^y^Lcj^-^l j ^^^J^yi 
w ^\ ^jl , M j| ^^_l_>. t n m f <il j i j Laju^j . l_Lc p * ^ iis^A."< >. L 

j-j 1— u o <Ia-U 4 , i r- 1 1 < ! L> 4 t (i <i t Mill <iL)jL_%_j LoJ jr j i LuljJij) J .' *> ^ (J-** 1 J 

<L>JL 4jij^^J 4_t-a>j-dJI UjJ-J (jj < v* , i i-o *(_siLl>.VI 4j>.jLj 4_$jIj3 J-"-^-j 

^jjJL^ILuijO ^ <1 h V 3 >J (_^J-C- (j^-oj^" mhIiII JtS\C JcSJJLjUS JyS 4^jL>- 

^JVjl ^Jjtj J . Jwcu->J I ( UjUV3 J » 1 J Q J^-ljJ I ^ < i<l_<-U t $-£b \ <lj3 

^L^jjj <_ < « ^ 4J ^U<«a m i 5^ ^qJu (jLj (j;^ ni i I t (jriJL>J! ^ j i V i ^jf 

Jljls 1 j-jLt-afj j^JLi-^l < ^ r.t^ \ ^LLscjI (j^J ^ o <"t ^jLj yA M i l l 

* J ^11 

CjLLi_>J| I 1 a I _ Cil *m I 4_Lsl (JSLiJ Ij 3 «a— <J I L_g_> jJj__Hj ^_^-iII 

i j^J mi ^ ^>-J Cxj-uj^-C JL^ 4_jU2l_JJ_J I £ JUfc (jlj iSljjJI 4-CJjJL« (jl mi>[ 

(jr 5 4 "< fr | mi l" Cj-^J JlJ^ tS^VjJI (jl J 1 ^"l ^ Jib jjLlJ i JL_jJ^JI (j I J 

*\j^>.\ 4jr JJ (_y^>- ^l_H_3tj V Lul S ^jJjLSJ I (jufc m< < nj^ . 4j^_t!iij <_ol 

£^J-?3 t4 <a_t IrS t H CjLlj juJ^ 4od Q iIa>jJa-) I (4jjJL>J1 5Lx>Jl l.iS'w. jju^xC ^ju-ujj'n.njl ill j-l^C j 




j3LH! qjSL.1, mi :2uL^)M l_s j. t ; J (SjJLL 4-jJa}LxVl j if) 4_>j ojla 

^1 J, V " miIj *i£j mi J ^j^Ljj- T l- j > n j Iju 4j1 ^ya ^_CjJ| (^^lcj ^ 

(jl ciijL^ J J JLJ £yJ 4_jL^ t4— JJ..UI j tl 4 'w.Ji.iM 4—1 Cj_jL£j 4jj^j!uJ 4 J <*<> 4 

(jSLlj i ci-U jJ c_jjltaJLI (jw«jJI 4-LJo <i "tl 3_iLo 4_j I j * 

(_ T 1^. (jl < (i 3j^_(^r> <i ">o In " mii (jJ LulJa iL)jL_£_>. (J^Lj LiljL>. 1 

CjLli_>JIj «<j^n "11 3 J I— a (j^a j-j , t *i 4—jJi < <i II 4_gtJj mi! I 

3jj_juaJI (jl 1 o <j *<J*^! o "II 3_il — 4 j-A ^o-^-jJIj 4 j—jlL-uJI 4_^tjj iJI 

jL^Jol ^j^ij o SjLo ^psj^w j-^-JU (jl ^1 ^1 " t>T\ 4_j-fllj^^jj-aJI 

^j-c-^j jSLuu 4_j^H£Jkl t^j^jl i o Mill A * ' * * (jl JL>o LoLoj ciJJj J o j*4 tSjjj nn!l 
_ UkJLj LuL£ ^^xjuaj ^-Tl-^ j ~r \r\\\ lLxx^^JI ^JJ ^1 " >, i 4JLiiaj^j CjLlj_>- ^Jfi 

oUs^Ltil J-l3 ^ L^jjJ (jiJj - 4jLcjJ1^ ^U-UJIj i( Jj|j^Jlj t 4_jjJm _>I^U 

3JL_*_4— B *<jJjj i nTl-J (jlt **M 1 J *^ (jJJi ijh^i L^dLflJ ^jflVl jjL-uaJ 

4*W cij^) Lo! t ^ j f i (jy^ Lt-jo I ^ t j o >j ^j£ L <u 4 jt^t o <TI ^^jiI t o ujtl 
(jl mi *)l Jlj ^ 1 r (jyJj-J (^j^jI i o mi1I JL_Jj2 (j? ^Jj . Lcjj cJiJLLiej Lfc j cLjS 

^3^1 i <; ^.11 (j? LoJi 4 ^MSL!I ^ I ^ m jjj M "( a pljjt^> >(j:jJl j o .Lull ^Ij-al 

»Lu3j **> Mil 4__Sj^Jo 4_£ jJ I 4_jw^ jjjJx. I t "m (jj (jl i ii )\ JLJ (jj-Lc- ^j-ijuu ^ jJI 

jl jL*-tiVl jl^jf jJLi-a i^jVl oU1^>J1 4^L>.Ij 5j Uj Mill oLil^-pJI 

J2lhl\ ^^ic iCiJjlinTI 4JU. ^ 4_lJ3l_£ (j.nll Ojl.M ->JU9 . 4_^jVl .ii jUl^l 

. LJLaJt 3 Jj-SJI JLlC 
lJio^ j j ir^Vi (jl (J-OJtJI ^ j^-j Lq^o (jl^ llilj . 4-J j j j-t^ CjL1jj>JI (jl 
4-^kjj (j? 4 ->J1 4 j <i \>JI 1 <i j U " 1 1 (_y^ 5 j j t i^TI (jjt> <il I (j^.<i j 

^cSLa t^jJl j miTI ^ 1 11 (jl 1 h'iV I ^ 1 ii-v. (j-L_j 4j1JLI ijr j9 (j^JuVI c_s^Lju>- I 

djtj J < Td* (j£LaJ < nj^ j^— L^a jJLc Ij j~i ^ J n » tl 3j j ^ (j^^J 

*4^JlJI dJL^J ^gjJ I t <t ni 1 1 tiJjJL-o J-J-*J (jf I & t\ih\ Cj Lg-ilO.,! I ^jJS 3jjJU»_a 



■ 



("m< JL^a ttiJLlj (."ilt^ jjj .(jL-ujVI A 'fC (JjJ<\ 4-LjlaJI (jrt^jJI SLLuljJ 




LoLc. 



< .n) JLi jl" n.S? Lul ^LSj t^LLajj^Jt 4_j_tUJl 

JLala 4^=iL>Ji 4-i-g-U-!l ^J^\ oj-x-lm La! . 4-l-iUT1 
^ LliJj jt (<jJj^M 4-JLLJ1 ^j^kJI *L£l ^ 



t " i A i ,Vij i 4_j_sLj < " t At jj£j <i W tl ^ , t n " f 1 Jjjj^is cJlSjj Cj Ll.c-<-u jJ L> 

^J-JLLj <J->-j 4j1 jjjl t rr mi^j < « L*j (j^ o V " t Lj j—^Lij ^jL^ ^ * Y ^L*JI tiUj 
^j! j_-j-C (<Lij_u3l J)ISLj ^jjC < n mi^ j i >i Lcuj **LLoj ^1-". Ij-A^ 

S (jr^>Jl La : 4_L£ (jLajJI ^^jJj-u j—lm ^fcr ! 4_iL^V 1 ^Ir 4 1_3j_jlj 
(Jj^La (j-«J (jr-- 3 - 4 ^ ^ I L7 H>. i £-^J J^>- CA 5 *-^ Q{fo (J^ ^ rtjn^Tlj 

(j I (^-Aj :4_Ij_2j tjL£ 1 <i j ^ 4_c^-ll JoL-aJlJI ^ JljwJ (jjj Ju j-iii 43l_flj JUu 
j**i r JL3 <Lj| i \ n~< t j (jl^ Jl5_3 4^L__>yi_)j . 3jl>-Ij 2LjjL*j^ 3jUL 4_*Lt-oj (j^>*-Jl 

CaJJ_>.J j j qjJjJjLi O-jI — i_u ^ mi "*< < m 4 ^^^9 JjjL_>- Jo r c I— u I 
(j-aj^cu (jrul ir^ll (jr JU&jX\ JJ-C ^^JLc jJSj i( j Jill doj "< < n JLJj-jojj 1 

, alkaptonnuria ^jjj j" <C]Vl Jj-jJL l-Sj^lj Jjuw j ^Jb ^o-Jj jjU 
ojJ (jr^! ^ "'j ^---(-sT o ^6-^>j <jf l— ^^-ji O-^ 1 J^U 

La (jr^ <--iJj JL^*j_»uj i*;lj^U (J-ojjLjJI JUiC Jj_i_uVl jljJLl ^jjJ jf 
i__<j>wj ! J * lj^_iJL_t-3 1 J I <--> ^ (XjJ. I JJS> Jlj>. \ (jL-f? i ^ * \ L=r £ J . 4jjJ-?L 
JL^.Lj JjjLw \jJt J-*-^- *^3jJlL LusjI (-.m 1 1 i n aL> ^L^llo ^IjlIIj 
tjrdAlaJl ^jJlj 0' 'h^^j <Li-iLc. iSj-^ 4,K m. U C^jL^ IjJ Ujj3 j j<.i"H 
4_ljLj ^j^^r rtjt jLc IjlS-Aj .^jSM 2LwjjJI jVp* <j<aj-4-C ^^JLj I UK 
<Laj q r ^Lxjf (jrU ^IjJ 1 ijjj^ CJ^LLc J-JJ? (j-* <-dLi_A dol^ t^j^Vl 

Jj — jJI L&Tj 4J1 — 3j — — c j_j — ^j-^j i cPj^' ^ — >-j-xJI 

4-4 j or *;LLi| L^JLq tjLoJ CuK t ^ j jj jILiSU V 1 

^j-A ^ In * a (jL^j . ^j-j^LJ (^jjlIIjJI juwl ^j-a 4_Ls I 1 (i 1 > jj— o-j (j^j (jiajJU 

j j 11 JjLtJ JL^ (jlaj-ll o T VJ tj jj , t j jl o JLalot ^jJl! (j^j-ll ^jjJjLlj 

<Jiijl_>.V 1 xjI " a (jL^ jjjL>. (j 1 Joj>JI (j^u-^J j " f^L-uu Lajl_aj 

( nl O -w jlj /_yd JL>. 1 (JJ ( n" ^ LJj 4_SljJU-£> i 4-XJ>wjJjJ 1 \ jlSL^Vl 

iJjLuo jj_atjj-^ c_ijL>o L-fll mi**^I , Ur ) La, i rr t< t .(.«.n>'^ (JA-oLlj lLU J J_jl9 
^LsJlIIj 1 1 (jU 3jLjJl>J1 JjlLo 3 . V j j mii! Cj ! jJL>JL 1 t. j Jl_=^ 

4 i> r< g 4-jJjlLo 4 ii in J_aLLu <L> I JijjLx eiJj J I Jl2_2 ^LjJLj t L^-Lc 




JjlLc ^rlUt^. a >. J<j » "i m.I 4jI Jj .^jdljJI (j-rt 'M ^1 

^-A i L>-fl Ljl^-J-O 4_J^Jj»J Q J ^ VI Jh^XJ V {J^J II (j! 

CjI (, u-j-Tu/w j-a I Ji_3j «Cj1 < it j "t ^ j-a j-^J \ \ $ o < u\ 3jL« ^c^l^>3 

pl^it <t jLLc L^JcSUj t hi i m I »l j fc> < a 1 j tj jU L*oU 

Lai . (o^l (Jj-^ 1 o ^ U[J-^ 3 ^ ) <— >j Ij) **' ft J_>aL*J JL-ljwjJI jjLlI I (j^SLj <jl 

(^k^j! »l Jijj>-^j jj-x*l>JI JcjjL>- O^J^ ^-^.3 i ~ i ^ 

^j^xjVI tf.li^_>-l» jj|jL>- <_ t" ^ ^ *CjLujj^jJI j-juu^J oj-Qj>.\ : L^jI ^Jb CjLj ">JI 

tjr ^ LLl^ jjjL>- ^ (V) a jj— oj L^jI (j <s jLt^La *<j\jj>-aI1 

( jl<i r ^j-aIdj^. jj-a (jl VI (^LstJ^ ^ mi!j — Laj (jy-lc — * ^ * ^ 

(j^. (j-ujJ j ifjjLj I tli^Lrr 4jI l^iloj * 4 o ^ t, I 4 t^rt'fTI tiJtjjl 

4 ij U 4\q a 4jtjL^ jrajL>- 4j^-laJ CjUoj .3L_l^>J1 J^LI tjr <-uLi-ul ^^Jm 

\ <r J * JL)Jlj>. L^-Ssl mi"<^I 3 jLcl Oci-Ltl Lg-u, ^- i LcLc (j^iMj 3 4 < n oJw 

JijjL>- 3 Us j (^J^. «^ Jl^ (jL^J i3ju Jltv. jLSLfltj j^jt n "n CjLjjIjjJI Cj— jL^ 

■ 



t^jJUiJt ujjL>(JJ i4_3LLaJ! JlJ^j (jr&^ : 1 j n j t^i mj iL^-jJuj * LxjI j o JU_u_j>J! 

. 4_LlLs jj>a! ^JJ SL^LuoVLj - CjLLuj^_±J1 '< t nT\ 

(^jLSJI Jj_5tjj <j| ( it «ntl (j-AJ .JjLLo jj^stJ^w (^1 i4j <VX -ijj^- < rt^j 

j*Lc (JjLLo jj^ .JjLLo 4 Jjn\"*- £y* -^JJ^ 4j rtl-v. t l~i V.J 4_uiL>* 

((j-uj^JbLb (jVl 1 j i ■ "1 j ljL>- Sj-Lt-i^ 4jj3 LjJbj t-^jj JLj^ m A 4-J^j3 ^ AT Y 

( w rt < >> t < >>1j i 4J Jo tJLj ^psjS/l j 1 nl LbjL^jJ j_3 JU 3j-jJt_ud ^paj I 4 
4_j_u_il_j_uj| ^3 l^ILdj (jLfcjjv t3j *v mi lUj n t n d)jL>> 4jLl>»j 4"( to 

. (J7 _^ 4_jj_)Lj 4_i_uj Ju<a ^5 jL^IL>.Lj ^ 1 1 II j ■ 1 L-j r» j ^ ^ ^j^a 
4Jul 4j_uIjJ uJijjI <^>o ^j^o **n (^l>- 4ZLLjI 4£.jjJLl (jjlajl 

4 n hi a 4 1^ i JUk tjf VJ .Jpljl 4 t dU> ^ LaJljlj 4 "1 1 nljj 4_t^jjJLl 

.^jLstLaVl < > < < (ij 4J5Jj 1 mj^ 
^j-A^ 4Jj t gjj mi T i <— uJj CjI j iXIjjJI ^^js LcjLj 0^3 . 4 < i ^jj I 3l_x_>J V! 




^jLJLI Li^jLc JjtiJL» Cjj * 4^ J ^L-alll jL^itj 4-lAU.I j-?j-a 
1 j^jl^J JlSLiVl jjii j^ju>J tjl£L«y) J^-^o ^pJI 4-5j > kJL 

^j^a LgJLu La ^jjjL^ Ly^" ^^J^ 3^ ' ^ ^ '^AJ U L$Jl j ^1 <■ -..01 ( Jl_l^! 

. 4_^>^>1_£ (JjtjaJlj (j^uLtiii ^jLuI 

i_jjLacLjJI 3 1 < <i\ r i> 1 LoLc ^jjj^Ijj 4_i_)j 1 <? j ncj J jlLo 

< i ^-to"ij tpl^.If jr ^jLgi 4 \_i V> CJj *r 1 ill j^JlH ^Ijlj*. ^3 4 1 f <i i 1 1 

Ll)j-ll - JjVl (^JJ 4_l£ ^JLaJI j J j « "n L_>jL^tJlil <?JU* <."i^"Uj _ tfJL^J 

4j1 ^^yJLc . Cj \ i ~i5k 1 1 3ja in L^fl-J^la JL_>u CLi_iL^ 4l^a < ■ i j l*i 1 1 

4_^q1 g IaI L^aujjj J I n tjju^a jLjjoLj jIj^JsJ ^ ! Ja^ <±J Jl_3*j 

.(4JJI jSj y±£] ^LjlLsJI c^jILI >5j 43LLl^ ^ jjj) gjj t^Su 

,<k]rxC. \ fj\ Jl_>^j JL3 i 4Jl>.^Je_L-ii ^3 4jLlj>. J^iLIj JL>J <j^>- 4_L«Jj . L^jlJs Jo 

4» rnlHl 

^ I jjl 4_a_j 1 11 J JLxa jLjl^I . 4_jLjjlj t^l^^. 4 i-x-g} a 4 <; > i>> 4_}j^>kj d JJb 




(jJJ L-Xjl Lr ^> L^jjj jlJIjIj L^jT Lt 1c V £jj^Vi jjjla JSj 

JjAj jjfej j "i -wi J_3 4j1 Jlj V i ^ r JL±JL)j tfljj h ) <\ oLu> 

J£ ^ 4^>oUJI d^c-^Jl c^LSj j^LjJJI ,jf 4_Jj! <JijL^ji 

VI 4j > Aj_*J1 (jL? Ijuj .^jJljJI <j_a Jai^ Iju>.|j L^b 

4 <i jl mi 3 In T 1 (jjl wjLc. 5jj ddJLl 4j^Aj^>Ji jL>Ji 4 Aa^> ^jl J^>-JJ ^'"^ 
j^yfl JL->>jJa _ ( jr JU£U*jj ^ m -rj Jib j . Cj V L^J I J Juc [ 1 

4_jjtlU1 oLL^JI *JuL_JI iljln mil o* t>* * 

aJJt 4_jLg_> J-l3 I J < S^jlj 0^_9 ^ LjjiJ 1 

L y=^i\ m^Jla :4j1jjJI J j^v- l*r j 1*1 1 ( 1 mI^I JlJ 4jf tiJjJilj . 1^ mmi'i 

: tL^a jJJ Ul ^ Vj *Jj1j^uJ j^lj^ljal ^! (jJLLA (j^oJ .tIjjijJtJl (j-* < .■ IrtTI 

La- i>>lj I^q! 0^ u>>J ((jy^ubLlI tiJJj J^tUl A-iAj La t j r j , Lis 

01 4 il 1 ii v u>J^^ *C_ijjJe m^Lj Ij^ mi nj 0' <j-"LiU <-<a_i^ . Cj_3jJ 1 J I^Jo 
^Qrt."L_Uj Q-^ 1 j ii j^-Tj (0^J ^Jl3 l.J-*-} (J-iio L^J O^^t? V 1 mJJljvJ 

) AO V^^s ^IiXa ^1 <— 1 n ,3juJlc ^ulj— 4 4 K_J~u-l I *jui> jLiil 

ID J^ot I ,y^\i 



, .* ■ .ViH ^Li^V! ,-,T 

. j^JlJ V ^ ^ t i/Vil ^LuuxJI 4jLajJ ( rtjnVt <±j * "tJ-f.fi La > fr*q . < In At 

JLt>.jJl j i u]\ <jf (j^l < iini^ 4_j1 Jjtla J)L>ij| ^jl^ * 4 jte-uaij pjuxiJ 4-jj if. 4xaj«j 
- J^vlj p j i<\ y ^jja J<i oij 4j1 ^4 «jJUu» ^jjIjJUI ^Jojljo (^JB 

£j ' <ri 0^ ^ul-l!i ^jj^-iJI (Jjljl ^j^JJIj OJ-?* ^-^1 

JL3 JjSA ^jL3 i^JLJLjJ ;4jjlj-^' in VI L_-U&1^ UjUt-Uol orUui^Llii clUju 

^Ijjf (J^^H 3^3 * ^ All c Cj I Ju i^l^—cf 4 — jtjjf Jl j_Ls J Juu4 JLi 

JjL>-j . ^-ijj-Ld cjLlLJI jLli^l iL;r L>-Lj ^JL^L^ - JjL^ ^JJ djlSjalj 4-!u«j 



4_oJ-<a oLlUV t j^lltl <■< aIjJI ^^ix. jjj »4 $1,1 4Urtitl ^ M-aLc. ^1 ^cl 

Loj .j n iMI < ^ f mi r Mil JjL^tj ^j? 4Jua < . r 1 Uj t4_ij[t" a Col^ ^jlj 

...A«*> t^illi 0-° 'jLH- 3 <J*_p-oiJ u tntj (jl * JjL>- I o a 4 i m .j ^ 

j n i^i 11 <,. , < mi r JjUuo Jj^Lj <jf J Lj t -Jj . 4_j_j^_C. ^_jLoj ^ tr»* *i cAT 4 

4_» < n lj.ll 4jjL>u j-^Lu ^lc lLx3 ^JIaj ^Jj .JjcJJ I J J I Mill ill 

CtL^j o ^>U <^3 4_j Ij— ^j-o ^3 La < n mi "< ^1 Jjfc ♦ (Jjv rti 4_uj3 

<j\ j rn 4j|jjJ| £>c Lo-V <b Ljj&j ciilj ^Lul ^yl^-Lj j mJ 
^j-o 4J }Lqj£wG MJLo cr Lk_C.l . 1 <^>ji *4jJ <Jj tJjUutt cfl\. mi"<1 jS'l 4_j_3 J<i ij 

opa < & Cy> 1 j^Vl ^ ai^ c> ^ i La j-Lc Lul 

I <mI mi jj) ^htl jjL«j 4J£Jj i^LJI (Jj^>J1 ^yjs jJjoISJLj ^ A 1 V.J !jj^>uVl jjj 

(iJJj ^j-a ^-lIojI (_yJLc ttl < t it mMI ii±-Jl_jJI Jj_>J1 t _ T Sa 

cr -fl ^jL_j jl^. 4 ltjjU< c j_J5jb JJjLij (jL£ . >LoL^ Ijlj^J 4jLstjt 4 j 

L)Ll^ Ij-oj ^jLj LajJL i r> {jr us^\ 4j| (jr lj>. i^jJ^-i-^/l iLatjl ^j-o jlSL^Vl uLsLajJI 
(±<jfcj 4JSjj ^1 4 hVt V a 4 j t 3jLcol 5^ r^i r i^^sc-j iciij-^ * t . j 4_oJ I 

jLjlj (jt JjLuo jJL-fl • ^ <j 4 mi a\ £j] JJL-jJ 4_j| . JjuJL 

Jl3j 'Odij'Ai ^J^J lt^- ck>^ (j-^j eft 1 ^ * * ^Lc 4_3L m i. " l ^ 1 
(i mm^ a (j^J * 4 iil**< V a ^j^La! 4j^Ij Lo^_2j 4 i a rt'i C^ijJI 1 Jul <±jju>» 
tjJLajj iVt tiLj^j ij^ij^ Jb^J ( L^i>^ ^>-j-A - CjLaj »1 olr. ^i^K 4jMjJ1 

JjJa 4 Al" ^1 ^j? u \c JjlU (±*5tj jIj^j ^ L^Ljl I Ju^>- J jlj jJsj _ 

.JjlLq lLocj 4.9 jj '° < ^m^J (jl 

<jJLLa ^jSLj ^Jj . 4_liiLj_4 3Ljw1 4 I j -w. ^jjj ill ^Sc 4^JjllL1 oL^wLa 

4 I 1^.4 ^ t .. j m 4jIjjJI tjl ^ \~t t «ij 4jjj) U " 1 1 4-j^ In < ! I ^3 ^^-Jy 

■ 



c-jLV YiVI Imi ^jJL. I iJ-^Vl {jr l^- t^ts>\ CjI a j f« CjjIjJaJI 

(jl£j ^ ri*l L-Jjl < ii Ij (^J) mi A Lu£> (jj mijaj (jL^ . ^ * u U 1 1 

LjLj_£ )AM ^Ll jjuli (jl_s 4-3j tr>" 1 1 3^£LflJ1 oJUfc j_jLjj ^Cil j In i njj j^-uC- 
« (j jj^jS^I \ » (j ^jJujj I jJ 1 tCj\ o j ( ^Tlj CjjI^jjM (jLi 4 x$ (JjLmu 

tlA^-tj'JJ '< *i} c-xjwj 4jI (jt j3 < t < *y r Vj . 1 j lr La j *y <T> 1 " ^j^o 
< ^ <~t . 4jj jl ^oVI <L-Lj5e_j j I jJ I ^>-jj (j-^o Jljl (jL-^J *UJ **' ^J) **' 4 

itlUj J-^J» O-^JJ ^j_uJ JLoJJ (jj ^LlL>JI J i nrtU <Lj| ^-C-jj (^yJJ-A^l^ I J-Sv A J JLiJ 

^j_<Q IjLjJll 1 JUfc ^jLoj^jn. ^1 (Jj V ij^jjj 4itjJL>JI CjI rtj <i ^ "i 1 1 ^jLjlj (jLjB 
^£L4J Vj LjI j -wl 4 j Ir ^ rt i siT\ 4 j t j iUTI ^Jj-Ja fj^lj^JI clUj 

^Jjlmd cr^j^ (jji^- *U* JJ^ 1 ^ L-iUtlj^l I Jul 4ii i nTl CJ^^l »"imV1 dJUfc i La 
Jj3 ^jjjjl j i4_J JU (^T^J (J J-Ld <± 4j3jJ Cjj»j3j jJ 4jI ^j^a ^ irtjlt L0L4J 

j— < n I Jl-Aj . j -oV! ^yjS tlLiJl ^yJJ (jrt^JJiJ^I 4jjjj U"i T I jLjuajLj CjjI 

(jt j3 «4_ijLua_>.y I Lj->-jJ j_l_lJ I » jLl^jIj 4_jJ JilX i jl <«V>f >^>^« ^ ^1 JulII 

J^l liJLIa Jjl^>JI ulj *3jL^iil cjL^I ^1 *l jl_*JI ait A J-li 

j^*^ > o jJ-Jtj 4 o ml i ijy £Lj^a! 4jIjJ ^JLc- ^-s^V ^ ^ • T^IjC (jr^J * LI t^rt"< ml 

■ 



j j < <~\ \ (J^j>u La jLcj-Luj 4_tSLj^wC^ 1 cj L-u I j jJ I j_> I t (j j^_a <r< < a 

OJ) ' liL^ ^ •£ = 5^ L ^ f JUb ^j-a 4^9 Lj ^ 1 ♦ / >^ i ;i*M La 1^ j~<*C ^aJLftJI 

ii mj o ^ 4 o j r jj_aU ^\ j nil <jLj*.jj_a J_u^lj t^a-uajJ 1 ^ Jlx. a^^Ju 

i 

4Jal inU 5ju>.jJ 4 o ml W>r 1 Jj^j^Sj 1 1 ^ ^Llu L^J oLijIjj 4_<-ujjJL 
£ru I m "II d»JL_5e_j ^-Ls Ij^IL>JjI Lai . <j L^-jj) <i j "m mi U :4_jjIjjJI 
j mm> JlJLjj <L>ol I o i ^ \ ) A flc ^ ^! 4_JjlUIj 4_ujjj1jlII 

tjt (>« jutjf q[£ JjlLq-3 ^1 fllftVI (j^JI jL^>J1 ^yu^L^JI 4Jj*ju 

.jjIj j — (_ T 1— C 4 lujJ^t jlj I JL-fl j_<4» Lq_>Jj * <j JJjl J £- — a (^ia 3 LlIj 

^ — II 4 \ ) i T 1 3jj rtU ^.Ij^wVl j-J 4-jJ JlLU <jJ» j mi j q J j — Sjj 

jj^kj ( 1U"m 4 jnjjIjLiLJa . o I j n U 1 1 4K <\i a oJLub r ( ji 7i \ 4Jl 

tiUj <j-ja VjU j— 3o3 4 jtjrU I a m; t4 jir ^nj f"t ^ jJl ■ "ttl 

(Jjl ^a ^vLiJI jL^oVt ^_yjGj » j a j^Ji ^j-C (JLSj La ^JlLc ^-dlaj^ ^ J '^J 
JjLLaj jjjL^ ^jX. < nh V j mi JU ^ylc 1 j r LLua j nU U JU>.I 

jjj_a (jL^ . jJj_« (jLaj^ti ^.i^l miU Jj^jJI lLLIj ^ i u r.jVl L-xAljJlj 

£>j1 ' ' ^ t jj * « ^Jjkl o A ^ ^ A O^-^ * 1 3^ m' 4_sk_IL) tj^-^ 4_!i I 

4__t aLv (jr fl CjLjjIjjJI 4_<-uljj <j JJ 4—>ol JljSj tj j 4 ^jjl * a lIL uJL 

4 t aL>. ^1 (J_d_ljlJ3 'tjL>-j)j_a 4 a l_£^Lj>- J-^^ 4_l£LI^ ^ j ; A J ^ J ^ 
^jLwjj-a cJr9 (jr fl 4-j-al < nil ^1 JLaJI ^j-a jj| 4^aJj . ^ *\ Y * ^Lc L yu\ i n^") 
(Jl ^-L> j-Jj-a J-Ls . 4jLjlL1 Ll>- Jj-a-J Jljlj < q\ I JUb (j I t^^JLlVl jJj_a ^j-a 

^r- " j 4^>-ljij i ) \X\ ^xLc (^y-^ij .(^joLlJI c-jjLstJ J-Aj 4Jl j 

* WjJJ^ c^i U^^ ,n ^" U-* 3 J^J ^ tjLfeoj^l 




4_sJ£ (jlj <>j—i_LbJj La J -wf J j) 4_LiL_3 4jj jJ| ^_<^LutJl 3jj Ji_t_^3 CjI j < i ii i 

. 4 i < uLua j j r 4 oK t^L«_u_^jVI (J-jl_^jV La 4^LdJ^xVL ^ < L;r J_Il jJI » 

4j? _ ^SaTJI j I JjJuuJI 3^-^ ^jL>- 4 i drt't jjfc (j jSLj (jl_> ^J^i-Vl 4_l>-jJ^xJI 
I J jfl 4 L*_ua>j JUlj Cjj9j (jr*->- ' t^J^JI L^jI mi a Lk-uaj Jt uij 

^yk. L yu£[ 4jjif <-dj|jL3 <UIi.i> . 4_JLlI1 4 Mntl ^ Jlj mil jJ^o <-->L^Ij 
c_j|jjJI I jufc 4J>L^u (jJ <j-i j Lfljl > j > j n U lLUj ^ ^" m! 4 # <LAII <__>L»j 

^jSLojV 4_JL£ ' . " ^ 'J ^» 'J *t*Tl I jjj_x5 <_ <J^-JJ . 3jU JLJW CjLAjJ mm Cjj-^lbl 

* (( L^L>JI ^j^Lj^jj^j 4 i nn v 4jtis Cy* LjJbV Lu c- 1 1 1 jj 4_JJ J-t-o^jJ! 

. <L1>-1 jJ I 4jJJI 1 Luajf (jl JL>V iCjIjjJI J!u JjlLa CjI o 

V LgJ&Jj i j nV>tl JUlj CjI ijT^ (JIoj ^j^J . ^ * <*"L> j j t"i C^*£ ^ 4 Lr^J 

. l(j i ii n't CjLU^JI Jjulj 

JjLu ^j^y* L^jfcj i jJj_a l^a,\V"t Mil (_pJI (J^l < * JLj ^' (jULc- V"i ( u\ \ M *^Lc 

L^jV 4 m t a 4_ul u j< SjLo ^LIjJ ^ Jih gl Sj^LtaJI 2d^L<-uJI (j! L ^-"<" ml 
i 1 j-wjj jjjll cjrul^ JL^I lLUjlI Lvjjoj .(jrjJLA ^cJj- 1 ! 4-JL^I 4-gr in ill I ^ i ii ii 

LcJ^jJ fjJLJLJ JL^W I jJl (^-^^ - Lu^-UJ 4_t5t-UD CujLjJJ 4-4 i \ V "l i nt ^Lu/ ^J^jl-A J>A^ 

^jjJjl t Jl^Ij : lj) i ii ii n LqJ£ ^jjjLojl I JL^j ^jjJuuj 4jIjjJI »l olr JIoj * ! Jl>J^ 
j^tJ jJJ^-J 4j^jJILuI La CjIj) < i tt CjM^j lLUj JUlj • JljJl> ^j! j o j^j^u 

<±*jjx t jj-tuJI jlj-aVl LJLc. < ijmj Ll^_uV! ciJLlA (jl (jh* jjIj 

t. m r jjfc LfUj (11 ui (jfj 1 4 j 1 y'tA JlSLiit ^yJI ^ jJI LjMJ*. Jj ^ "i") 

i \. (jyJ JlLo j rth Ji-fl < * 1 1 hiJ ( < j t Tl I JLAj t£jr^J^Lwj o j tj^-JJ^J 0^ 
^"tlj Ttj t Cj LLo j^-lU CjI <i i^j CjI m ^IIj3 : ^jj J-jJLj ^ ■ ^ jj^oVl i jJwlj 

.4Jjul>4 CjLLl>. t j * * * 4Jjul>4 CjLLuj^j 




4*i j^lj "i mi I ) \X\ ^Vc iSjjjuaJl c^J-JZi (iLuf ^ jI^a <j\£ 

(j\ i.u. \ j£ \ lj mi \ I T gLxjl V"<iVI 4_ujJjJLj 4_i_u_dJ jJlSJLj L_^JjU,l 4_jL<ujj t4_L^JliJLl 
j] fjj^jL^a 4 j i^V mi ^jjJj 4_jI_Laj VI <iUf JLj^j <jL£) J mmII 

^Jl 4_<^£L^_) (jJ jub r jJa 4_jLl£ 5j j "fc-Vl CjI * i Wl ^jlj i^JLd* 

tLij^jjl ^Jl ^ i.ilUVl j>j-c ^JJ 4_j ^! <j! 4_1£ I JlA '(^J^PJ 

. 4Jxj_uLjj C(.rs-) ^jj) I <; t j (jjjuM 

^Lolc ,u< ju^LjJ ^JLL-u J ^ Ir 4_J Jill JJLC ^ < < mj! 

iJ!vL_iJl <jl Jj-Sj (jH-Jt ^L^JuJI 4jLjJkj ^x.JL_jJ ^tljJ JuJll 4j I j I 

L«j|^ ^ r LlS] JjLjej Vl ^Jl_uu tillj t— V i Jp -j-a ^jf^ t L^Jl mi')| 

i ^ 4J c_iLl^ ^j- 4 4-ir ( ti*i (^JLj-uj ^1 J_<_uj I J-5_fl iJ^oVLj L1_lLo Loj!^ 

ijt IjJLC m o "(tl ^Ij 4_j I iii La, V ir 4_i£J^ mi * 11 ^ mi 

i , ,iVl 4.jl itvVl c_ijjJI t_« ^j>j ..Uj ir>ILi (■! miLUI C^jJI ^ ^MJI 

J mj 1 ^^jU^I ^JJ t-jLjfeli LaJuuj i4_jJjjJ! 4^j^JLj ja.jJI clLu ^ Ja£l (Sj^ 
4_aJLLxJ! c_j^_>JI c-jj Mil! 4 mi n i dt3jJI oLL&Jtt n t " 1 1 4_!^j3c_3 Lj^) a 

(jr Aj * 4 j " j j i nil L j i njj mj *j (jL£j 4_c Ij-j ^Lj j^jL^Lstj it_dlj-jLlLj 

3^jL>. 4_jJLlI I 4 f m>T1 JLjj ' I j j<* 5 Jul 4jljciLk 4„ 1 j&Jua 4_)L^_Ll I 

* (jX. 1 *f I^m r> V I j ri U 1 1 mh^I ^j-C (Jjjj 

3j_jj>. ^-lTu o_>L£ cjI_Lu^_jJJ 4^_j_s_i ^-tl a » ^j^-ljlj ^ji^. ^j^j>JI 3j jJa 

Ju>-^j i^j-ujjjj ^j-c ^< < nj I ^j-c Ju V 4 ^ m ii t ^j^j>Jl (j I 4 n j n ->J 4-j^lTu 




S^^a Jj^ J-t-a^ JL^ • LjJ hjJ m£jJI JLjJLJI jjJLuaJl (^JjjJI (_pajttL>Jl 

^tij^J 4JbJua tJJ ja t JU, WntLj 4 « j mi 1 1 i _ y 3*j^>JI _}j_L>JI Cj\ jLgi^ ^jjo 

Ct j3 ^ A^T ^Lc ^ 4 a r <. t m^j <4j|j^11 ^1 "< <iU (J^SLj Jl9 LjJ <j! 4 in rt't 
1 ^l 8 ! 4 1 cLcj )) 4_j3|jjJ| 4JI l-ujJ I ^Jjg < j Lcjj LjJ I 4 1 AJL-o 3j j ts\\ 

*L)i 4JL£. (i^ju tjLj-fiuVl &a 4la V! 4J ^^ySLj Lo .((LSaj^. T* 
j^^B < ^ m n ir ^ J_>» jjfcj 4JLijjj m^I (J-ili (jl 4J ^>5Lcj t ^ : 4 1 nj 5jLa 1 j 1 1 iu 

-j-a 3j mi r 4..«, MiLnJj (JJ j3 t_tl i!u ULjJuI 4_jV^j j-j_atJus jIj j^JJ 

4 >jJU J » rttL J ^ JL_^^ i4 < « n h (jptjj ol_9^ J-i—S ^_tbLj taj o r 

-ijJ-^-J QjJl^- I ^]| 4_J Jl>- JU9j Mit">lj (jji_4_^>. 4 nil (jl^ < (joi^Jjt l^LxJ I 
^L^ 4J>1 VI 'Ur}-*JI 3Km.I £^>-j-a >xc. Jjt-£ IjU 4jjf <^a JLtVj . 

^LLajVI « j-^>. L^JL I >) ju ULjuJ 4_«->oLw ^ miUIj ju .J^>JI 

/^>s ^ ^ j * ' ^ ^ CjLljj>JI <jLi 4 jlr CjJjj».," < ul SjLuic 4jjJ Cj! >.V) Jl^ 4j IjJ^ 
j 4(-dJj C 1 j "lj UL 1 Mil <wll (jJ^qjl Jkil ^Jl i-AJbJj ♦ I ^j^a i_y*^J i J 

4J J^wj ^ j Y*\[£ J.^.t a 4Jajl f^il I 4_> c^lj * ^0 \ fLc j^jj) "> ^ 1 

4_j] 1 U J 4 j <t a! J 4 1 11 ') jL^JLcVI 4 jlr Jtj^eJLui^ t LSJtj 4_1jL4-i ^j-AJ 

2L>.jj Jjlj JJLj ^«Jj ((j^MiJIj 4„ 1 d^aL>JI JjLuiJLi jJL Jl_5 *O^J^' (J^ 

^ LI 1 4jwj)^J 4_>.j_i L^j r.j nj ( .1 4_i j ^^IdjJLij ^jl£^ L;r oJ! i^jjuij 4jlaL>JI Aolf 
^j-ttJtJ 41a_>- La 33 6 tfJLA j j aJU (^^b (j^J - '^fl C> ^j^l mil 

I til Ojl md IjLJ-AJ Jj^>oj j In r ^LojjIj 




(jjuLLlI j j atj ,j I 4 — H — j^a^— 4j Jp IjJ \ — ^ 4_3l£[je — Lb juLiaL^ 

ljL£ *jL5LaVt ( _ r ic cj Ll*j_j^_jJ I jlj *} m\ jj^ciu Loj ^ ^ * ^ j^jJt_i ( _ r lc 

4 o jU t H CjL£jI miU ^ JL_^] CjjJj 1 JlSLaj , LjJ iJ-tLjjl (jog * mT 

: 5 j <i * 4 4^jl hi * ^3 ^LllLj t 4_j 4 iii ^LLa 1$ i3 CajL£ ^pJI t^JUJI 

^J-*J (jjJlj ^jUll J^JlJI (JJ ^InH L_j\ Mill u S^J-a\1\ CfU 4_^jl iii ^ 

£ L£ Ju ^ r it "i j l£ jJ t i [Ium ^_J-^V i LLa-^jJ I (J/VJj * i j "w- jJ j j i \ I 1 *i j mi 

hi J J^j^ - * 0^ ' 4_j-Aj^j ui In (jji^-lj .«3L_lj>JI uj Llijjtl^l 1 Tfl 

lIjI^LjjlLJ (Jju^oL^ 4_L^Lljj oLLjJj^jJJ Cj 1 j3 i-^J ^jX. ^JJUJ < L^3^JV (J/VJ 4_J 

Ljj 4._t,Lj 4_LfcjJJ 4JVjJI ,(jfpjL/-JLi Ljj tiaJjJ u_3j^ju>a j^^ui JljL« 



■ 



jjl ni ^-i^j 1 ^ ^3 „ ^Lj <w>» tiLlj lU^i at } 

jl tV.) j-^ioj ^qJj *4_cu^oj ^ j il\ <T< < 'jj-^j <J J > 4_ui 4 ?<_t ) Cjji ^ ft j 

t *• , 1 „ a U> . a 4 1 il t Oj j ~ ^ <JL»1 i 1 fi Lj < < j ^3 t— Jal mi * ^1 < <n f T 

JsLlC I hrt*"*." t4 tt\Ct\ f^2*l\ L^J J-JJLJ (j^xJt 4jti]| m£| t 1 (j > h n*t 5ji 1 hTI 

Q MlUlj (_yJLC. <j Ml Q*£-± |>"°' 5j Mill tji^ JJ-J-*J1 (j^J * 1 '^JJ-.fl *J 

dj <i m>11 tila Laf .^L^jyij t^Lji j nil 3^L>*jj t^jrA-a-jtirJl L*j3*>»J tc<Jb^£j 

^ 0L£ • ^ L^d? *L£j (> ,<Un 0^ ^-SJ> 

llUj ^ Lu t 4_)L>.yi ^1 oji ^pJt jlSljsVl Ji^i'^t jjL-i-^o eiL^ 0^ 
Transfer J^Liit Lj ^1 4_j o.„,M.i L_ a jt _ 4_^o^l^JLl ^U-u, Lj» 

^1 i u 1 ^jJI t^L^j ^\ ^ji^. .o"*j I j-ajc. t <-dj^£ .RNA 

« 4_L-s3 LAJ I 4-a iLc ^j- 4 4_JL>-)) 3j n hi AjJlI i^jjLlJI ^3 LLai*. 4j^Jaj 

♦ 4 » m U 1 1 Luaf L^_a JLitJi-uaJ t^il \ 6 j h mi 1 1 t j^o <*aL*il ^-J-^l ^Jfc 
l_£j^-3- 4j^Lj ^JlV."< i <u 3 j miTI Q^J * n * t .4-jJLjJ I 2L5ljjJoJI^ 
La^Ijj j r^i r 4 "< mi ^ trt tj tjjfc (^3^->. Cj-a jLjeJLcul L^jI ^J) 4 4H 

*4-L-dl_B fiLo^Lc 1 L^-lJS (j-aaJ L^jI jJ^J ~< n't) . ( I JL^. IjUfcJ t< t MuHl 

oL^KJI ,,\ t j" Mil L^jI j VI ^jJLallj . c_>l <a.KTl ^ (jl V j 



jj^a 4JJ CjL*1£ <J£ JjJtJj L-A i^-iA (j^LH 4>d ,i> i r u i JLS-Lj (jylLv 

, 4^1 j^flL^o <J£ ^jJB 3 Jl>. I j 4 <a K (J^J-lj Lj^Lj * t J^*^ ^ ^ 

t j^o 4_j J^Jtj I i '.j^*"' 2uujVl l_3j^>J| 3ji n J^OjL^jJi <j jL^>t_>l iJT 3 4,ulj ^Vl 

JuuJ . t-t i (j^ajtjd ^-L^: l_£4-9 3j- 1 1 ^ 4-3jJ i LiLufcj JL_iLaj (j^uLuj! 

4 y ^ " '( 4_^jLj 4 3jjjcu "ir mil mT 1 fjUt"y L^jV LaLl>.jJo 

j^s^I (J^l < ^^^ 2^*0^*^ *-r^J^^ (jf (jr^- * (< ^ * ^ 4^±jLj^_l3 ^lajj^fl 

(C4-^ASj) 3j-Oji lLU& ^jJJ ^LjjLa (jLfcj^J ^-J-JJj-jj (jLijLq (Jo^SJJ tfj JjSlAI 




J£ laS-Aj .t>yV? Jjjj^ l£ l£ l£ :3j^L_jJ! ^ 

VI *4j9LT J£l CjjI^ oli i o H * 5^ n II iSj^ S JJ^ ^J^a^ ( 3 J, :; t * n ) 



4_uliJJj CjI jl o r Cj 1 j uTj < ci ! 1 3 Juljjl ^LteJjl ^—jljl_>*jj tluJc-jju^lj .(JIjLjjIjjJJ 

Lq^C 4-3aj itj \nr ~i\ ijj^lo (J^O^ 1 IjHLd 1 _^JJ JJjLv jJl I J hiJ I 
Jj> Jl ^iXJ J t ^ t < n j I (jp^ <iL-?c — gjl c LL^i-I t trfc i iln IL ^— >J 3»J 

(>i-uL iJ (>0LLc ^^JtjjLiJI dljJLa ^ Wo ^Ll ^^sj .^JjlII 4 ij ^j] 

5_Lj|_p.ji 4i u^ o^a^j j^Uo t>i^ c^l ^jL^jJI ^ M^jj t Aspergillus 

i>p_3!>j Cy> jJaLWI Ijl* 

tjrtjjuj i4^>Lv CjLajJjJ ^1jL*Iii/Lj jJ ^ flJI ^j-Li^ J jl^" 4lJ 

fj\ (jM-flLj Lq-Aj 4jj, jujJI Cj| < j.^rlJ A^i.^tf J^>L_>. ^ I A^Ucj I * ^ **j . t— Jj I U 1 1 
4 jlr IjJt^ j . j-lanl 1 LjJlJ j3 i ^ "j I j ^jV 4_c3l£JI 4^>.jjJL) L^jI iii a Ljj>. IjLM^ 




iViH Lnn>'^ J^vlj L-flj^ J-f-*J <j\^ ^L>- (J^ LT^i * ^ * ^ i-^_>J 1 

L^-^Jj 4 j T'^ fl <j^>J J IjLA <j1 

ijljl ^1 4_l3 i j_u_jJ Cf^>- 4jl . 1 1^ y t r\ a Luaj^o 4 a I'm 1 j n » a t^Mi^ll *j ^- * ^ A 
jjj Mill jl *L£jJ1 J-dl t 4 LTHi JaJjJI ^ySL^J ( J>j— OJ jl 4 ni ^JlU 

iLuUt 1_Ll>. jjjujJ jjfcj iSLpJI J-uoL) Jp-t-T'J t^^-ioj (^L> LjjjJtJ V jjfcj i (jr j-*il>JI 

jjfcj - Llj_£^ J>>^ (J^ cr^ ( ^\' <ML> 4 i ii (i i (j^>JI bljJJIj 

Lr lll tL^^juaJL) 1 j * A * 4 <i ^ o 1 1 4 ,<a, >V "< i nj ^jJI ^_jlj>JI ^3 J^J>- j^a 

^3^* ' "I <-*-^ CjI i n Ct ('wj^a^Jl jl ij'r j i n^jjJ L7^>* 0' ^! * I 6 J ^ (L> 3t!j ^-^-^ V' ' " * 
CjLjjIj^JI fdt- 4 i jiidfl jj»lJ ^yic tjr _A 4jjuakS <jV j-JjLl!1 j jt trtll 4jISLo 
j (j m i ft ^J-lqj^. 4^wj ( mi^j Jjl jll j, j« i/ill (j-U>J1 IjLA (jl Jj t4 i mi i 

<— JljJ 4 : 4^ Ju^,,/Tt_rJI 4J_ulj_£ (jx. (jhJ-jo j i i *~ 4jV iJjLLo j^-Jt_j^— >> 4j 

4-jljj I ^j^o CjIj n mi 4 ir> ^ i^ljjl ^j-Aj t4jj"il a (J^I^IIj ^Lj-jj^ i «J^^j < 

. LuljQJ^ 3LlJ>JI JL>.^J 4 in^J iL_3j^_>- 




■ 
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^^jfc L<u!j t4jj»,,.Mi jtl CjLjI£_aVI ^jx. c m ti j t 4_j«jL^ 

' tn mi j OiAS — c— « — a frl j Ul ^j-xa ^Ijj' ^ 
teiio-J — (jl Q J 1 (jls^O i < I i nj (j^- t *v ^ ^ . LjJJJ I 
* OJJ Mij--ufe - c_d_Jjj 4_aj^L_IL4 l, i i mi J j^^jw IjLAj 
JJ^k^a Cj 1 a >J I <jLj LcL^jI L-jjJl] fjj$i~tj 

<-_tJJ 4^ t ill ^^yJLc £_3j^3 111 ( jJjLJJ . ^j^l^-flVl L. ) H imJ 

jryvj tLr Ll«J! ^j^qU JjJ^. U^>-» 

.early-onset dystonia 3^£LlU L7 LiajJI >S>iJ1 Jlx 
jujl>. cr^>- • 0^-> jj^>j < "II 3_iUL J^Lj cr^tj < U 

.((i^j^al\ clljl mil CjLuIj^ .^jQjljfcjJ^U 
^^iJI (^Ij-joVLj CjLu— >JI cJljj, t*i (Jj 1 ^ 



. £C_IJ <_l>l_j£L<_U < I J. (.11 



J ^Lst-aVlj tL^jLijj <_ < j mm! 



4_> Li> 



4^V (*) a : ; : !;l lC V] 



>(*) 




1 1 j h j kj t L^J^i *< ^ 1 (jl j-A CjLlj^>J I j^*^ ^j-C 4j3^-jlj ^ jJ I Jl_lj>. jJI g.^ Mill 

iSj-d-LaJI ^jJl! L yajX\ ^j^jLjlj jJl jlj^Vlj i LljJL-u ^j-o-jJj ^LatjJ (J_*Lc 

JjtnJLj jjb (1) j-ljOJ (^jJI (j^->Ji IjlA <j1 VI . 5j ji> (j_*_u 

L^aLo-i t ^ ^ J ^pa^a < m ml lILIj^ « 4_i i^jJL 1 » Cj LLj_>J I j I 

Cjj^Su ♦ j \j e \"i \ 1 Ijufc ^j-a tLsLiitJ 43l_p*j 4JLrtmj l_Lo JUv I jjl j j'^ ^ 

Oj^£Lj lijj i I j 1 j hi r 4 1.1 o ^1 3j nt r ^Ij-j^ Lu jJ 1 < qlpi^ ^ 

Pj-JLi J^-t-oj JU_C cl), V j in j! Oj a (jrlJ^Ljij ^ 1 n " T « 4—<JLSLJ I )) 

L yj\ jJI jJLuaS t<i>.VI j^fl 5^ ^^£1 ^yJI t^JjJ (^IjJ L^J^ J-d-* - l -^ljJ ia;^-^ (*) 

(^ajh-^Ul) . ^tiiriTt jl^j>Jl (^jJUu ^jLuaVI it_JLaJI ^3 



« nj Jaj_±^j JL>Jl jljL-3fc_il 1 , 1 m J . jlj Vl Oj^jj 4 i » a\ 4jLcj (Vc 



4_ 



<j^a 4^jJa ^ps^-lU 4ZLjLa-oV ftflr Jl^-IjJI o^V^ : 4J_4 ,jjJL>- p 

.j^oJu La ; U ■ llj ^ n ^> t T i J ioJi 

4 j <i" ^ 4_Ja 1 iV La I j i^j^^-ll 4 >t j f^i j f (jjl.^.Pi i A £j> <itn 4jjJ ^/-U 

LajI^ i4JjJ_jjJLl CjLuaJI fj] ^ If ^jjil ^ ill ^jLaj^jJI 4^xfl IjL-A JJLjj 

^^Ja — fll_>- (jjiLscJ $\ JaLJoxj J^Ji-J (jL^ itljLLi_^al_l_i^ l-jj l JjLlu 
LajLi^s I jl ^"<r 1 (jjJL>Jl *Ljj3 j ^ In j ^ jj I j ul\ \ A * jj . 4^a^j JljJo 4^jj1 
JLj>-ij (jLS^a ^ ! ^jju (( 4 ^I'S)) jlj-S^ CjIj— a JJUC 4J_4 j ^ 4 V 

tiJLLA Qj^i f n is < ijlj^j 0>^^-*3 4 > ^j-L1 jl! jL^ I jij , Cry? 
LilJj JL»jLJtj JjIj^Lj uj^Vj'J jl^Ij oJLLa Ijlj t^iiLA >Ji^ 4 * i ritlfl 

. v ^4aaLL^I 4_i^j 



ft! 4_LuijUI jt 4_iAjjj— ill jt 4 j i inTI 4_j^j1ij 4jjJaj (^f 4JL3J ^3 
j m>. (j^- JJ^J M (j- 4 ^3 jJtaJuj l_jL?c_>J I 1 $'tC ^_ JuSLo 4j^j*-c Vj 

< nnj L« J£* jjb j j« ' I ju>.(^Jl jij^jJI Iaa (Jj-L> (jt VJ 4jMj 

, LI nf 4-tIaj^j Li~4 Jl»-1 j <j£ 1 ^j-^j 
(JJj3j^v ijr} * ^ L7~'* 11 LaJJ-C Ijj i » 4 tjj) ^oeJUA ^yzj-A ^J-ual 

jJl_u 4jI >U^V j^j iJU^Ll j_jjJ (j^a L-djJaJI JlJu=. ) AY Y ^*Lc ^ 

j j *f » \ I (j5L^lj . , V A >o| j_u ,j^a L&I^qI \j 4_1jLc 3j -» 111 Ifrj-j^. 

LiU j (jl^ Lajjj ^ 1 ^*Lc ijr 3 ^JLui 3 JlL ijr j3 5^ -jt 1 11^ i ^^'iI^Lm/ ^jp^ JujuJl 
< ^ uXj V jjj ct, 4 >. 1< j5j?j . j-c jJI j j^jlJ! ^IsjJLI 4 « j lU l-aj-wu 

1 4!* at jj i ^.jlf jjji V ?ul tUt ^ ^^-lm dJLLi ^ptjJ 4jLfl nJt tft!L 

t^uLk^ai! ^h^jl rt in I (j^a ji£t i 4jjju»J ^jIj-uLuj 

J^jQJ Lo*4 Cj_liiJI 4_iic <jr ^L ^J^UJJ (^jljj (Jjl Qj"' fMlft (jL£ 

(jj j ii f tj ^JL*1] <L_aKJI (judillj J j jj 4j*jJL^_II CiLujS-Jl < _ r 3j i^jjL_Jl V j^aJuUl jj* a\ t -kJI (jjiLuI 




ciuL£ (^L-uSLjj Oj-^ 4 * vj j k 1 4-^1 J ; Huntington i. Is Chorea 

. t>y>Jl ^i^. jji-*Jl Jj-»." mil ^ (Jj ( I4J > " 1 i*f j ■ ir^ IJU4J Jt 4.n n 

<jl 1 fljlf ^^JtjJ-JJ . pjeJtJ L- >i3 J^jC tilot-J! 4 1 mi j j^Vlj 

lIILLa (jjijJa 4_jJ — a_jj! J-jLtjj^JI ^ ui > "i~> ^"1 >■ 3jjJ_* a olj)Iinl jJcsJuj 
0. l j r <jL£ ijj *j-U £>£LJj» 1 u )U f . Ti ^"tj »iStt ,t\T 4j a 4 jJI 

^j^Lj j^j-Itl ^Ljj^JjS CjjLL> L^jLs iCj; ^ j*> .i. a] Mil j^JjjjJj 

l j r A (JjLa ^_xL>. j-^l^J) f^jb j, ij^ljLa Sj^jjtjj , j) o^ljLa SjjJtj 

^-L-uSoj ^.ti/llj CjJSL*JJ *jjiu£. ^jp^Lill <jjSa}\ ^^fl jiitJ ^>-o t _pOjJl I ^jl 

^ mi r j-ujLjJI ^jj-oJ 1 (J^ljl 4JjLaJI Lr ^>l_4 3 j 't'-uu (j^jS 4 __>1o^_1 I j-ulj ^* 
(^JS i^JJU C^ul^ »4JLl->J| LjjLo jJk LdJt ^j^Lll \ d *\ < id Sfj^al (jJ| 

CjL<sLc. J ^jlc 4 j *r j ,4 Oj_u (j^i ^j-fl (j^J ^>^*t L$-* ^JJ L?J^ 

4_jjL_*j ^ J>J3 M * * * ^ 4j>L-^ ^1 ,i jjJj <.jt 1 mi ^Ut 



1 i^ijl Ur ^> L^jI cilJj t jLxJt-^ll 4_ijL>. 4-cl > , » j.L.i^jj CajL£ 

^1 jJaJu (jl n<7 ill (j^- 1 nj Lai, 4jJ» / < " * f& 3 . 3j nUTlj c_»Luaj 

<-u^M J j ( _ T J3 JjjfcjJll j tr^tl <jl j j mil Jo r ^cX.jJJ p ^ "*< j a I J 
Cj i j "i n M ^Jj^JLl Jj«jlJI ^C.^_j ^"i -w j I t 4jj 1 r\ t, I 3^_l%_jJI ^2 3^ j < ts-> 
t (jr -ua^JLl ^j-JjJI J-JLi ^j-lJuui^ <"m 1 II <jjj_ilu Q\£ljJ> (jJ^UI ^ *r -kJI j « 

^4^1 f j J — tj c j-AcL)T 4 ilmj ^jJI ^pi^. j,." U jJLl I JtA 
LLal mi\j 4-se_^j ^jj) *< I" 4 Jl rtUl — j^-aL fr^tjlj i>3-*l o r!j 

<"i I i njl ^qj . «^jJI <"sr < m! 4 *y r j-a 3jL>. ^Lj ! » : Jj-S 0* * <jA^- ^j-d JJlc 
j 1 " TtJ ^LLjj_^>- JU>. I j t^j In 1 ujJ ^^JLjj^v ^ j -v. ^^pjl CjI 1 j 1 1 1 

jl3 LjJ ^j-a Lfjij (iir jLlitJ (Jl : dry>JI ^j-c LTlj^j 4-uIjjJI o^?IjJI 

J-JuLj mil jlj^flVt (j\J Ju3 ^^-^J JL-S-fl I ^ J ^ I < " r > "|J V jl < " r > "j J 

^ ^AT ^ 1 r f ^ f ^ " ^ ^ ^ a 4 J^>J ! 4J ^ ml jlj ■ £j* ' ^ M 

ij i in ? jii n T I 4_« iTi^r t t<~> \ . « l_ Sj^—aJ I » jj^o ^jj) j 1 a L^J (^^-^a-tJ I 
: Ij-i-o (JljLo (j^H^^ ^^3^ ' jj^o JUtjj t j & dJIjLa I (j I j 

4 o 1, 1 ClJIjLo)) t^gjj-j^ < h < ii <n 4_ju!uI OJU JLB j ij \ i n^v jj <_ <*i^7ij 

4 o ^ , 1 if 4-Jal j i^tl j , u i..f. 4-JLtaJJtl dJi A ^ t JL_>. in 4-fl hi 

wjj | 3j j ^ V I 1 o'd I Cj I j i mi 1 1 V I 4-j mmj . 1 |* ^ > ii ^jh Jj-^ 

duj^l jl < n't 




IN * 

^j^a (J-jj-Ld jl J j ol (j-jjiSLj (^tj>JI < f <>J ^^Js £ I (jju «4 cJL£» jlj-So (j-C 

SjIId^JIj)) (j^ja Ljj I ^ 1 1 3jLa \%~) £ ( ^rujj^-iJl i U < fl j CjI L aLjj)l-»Jl 

LjjtJjjG i^l^jj ^jJoeJlu rtv (j\jj^J jJaLLaJ I mJI <j1 jc-judIjJI (j-* 5 j.g,<Jl 

USj . 4 l"< a j-kS ^ I jl>. 

L*jj tL^J^o Lin <ij 4_J_>JI JS-lj (j-uj^-Jl fjjd el ^jl 4_L£J ^Ij-HJI IjLA 

U T " * f A O^LH 5 CT^ LJUl I JUfc JllJLSfcJJ . jLtoJ^M ^yl^. j»jLiu 4_jl>JI JjL3tJ <LtV 

4_>j % <r> Julj^J <■ < i mj i4-£^_>Jl ^^js jn io j_tl ^j— J_>-l J 

La I ^ j j i uJ Mj^->-t <Llij^X ^j^l^al 4 nm V (-ill >^ a i fj j j y Tt ) /t> ^y^j^c 

.^*^Cerebellar ataxia L7 ir j -^1 >a ^Ij^Vl ^jla jl-^Ij ^Uj 
^ t (j-^ ^jj* jt^Si Jdf (J^-il Lcjuc 4j1 ^jX- <-ij>f joj-oj ciILLaj 

.4-jJa ^ ^tnl jJ I <j£->Jl Lj t Lj-j in f LuOj— <a < «, i ( n*> ^ I ^ diljlj^j 

SIjIj ^2^- u-iLt^a-cSfl jj uaJ ^^3*1 Lt^lj^a? cLILlA (jLfl i4^Ltk>VLjj 

(-3j^5tJ Sj^SJUI <( 4 pKl I )) IjLaJ CjVL>JI JS ^((Ol ^l5vll)) o!jlj£i 

^ t c_3j^>J 4j3 4<ihV a Ij^o I 4lLu ciJ LlAj . ^ L_b^-jtJ ^ {ft n $ ^y* 
1 m -wj I JL>. I 4j t JLj e-jj-B 3^«>o ijr JjLa jJl^V ^ ^ j 1 £ <j-u ^j^u j lj5JLfl 

(JSLiiu j-Aj * Fragile X ((^^Si^il 4Ji£. ^lij ^j-^j-^jl^ 



(^w^JLl) .^jiJLI < , i.nj (^>*J1 O^^ 1 u'- 1 ^ 3 'cr^f^ 1 ^IP' ( * ) 



3j^o <—dJ I Ju^_j 1 a J ( rj Vjj—t-u Jj-AJl (jj-^J (ji " < m (j-* J-^V jI^SLj 

3 t-kJl ^jjl iff-m g ^ £ Cj ^ J>^" 1 4 J < r J . (LcSLq^ ^ j i n j 

myotonic ^U^i »tl j^^JlJI Jl^ cdJj t.*,,. mm * \ *V ^JLl ^ 

jl jCt^oi 1 jii iii j , mi j L^-x j. Mir, ^^jI ^ cdLlAj .^dystrophy 

(V) - * 

LjJj .j-*— coll ^j-o^Lj J (jr c_cuj LjJ ^j-c 3j-jJi_jud CjLaL>- mi "1 Cj Ijl^SJll I o jufc 
{_yj c_flj^jj>- (jl Cm % mi J I ^j-u^jJ Jj^a 4_yj ^liv Mt.a t Ll-4 ^jl^^LIj ^jl t v > ->j 

_ (JAj^LoJ L^jjjJ^ ^ *r ( <Jj iLo JU>- 4_Jj_^_*_oJ (^jL_5JI 1 ^ j j < <i 



j J mill < J o Ij*: J 1 *1-J iJfr *4j1 jl) (JjJl_jJ1 j J tit ft "A\ (JjS^J JlJ>j .jj^Jjl (j, fl 



(*)- 

Lar lh/i VI t^J** cojt J£ ^ LT^>Ji JjJ* tiUlL^ jlj t( j1j> LaJl j^CL ^JLdJ 

^ mill Vi-v I ^1 ^ Ix £ ^ lu_^ r> V L_)>L_>J I ^jl-a tjLa i^JLlILj 

(jLu-'iV i iijLjtj Lcj . oI_Lj_j*J1j LM_>J1 ^ < n ^ ^" LojlI^. VJ V 

(Jp 3 'CK 3 i <1 J*^ ) • jJLt-ot j-Q-d Ur^J JM-^f 3 \ i i i t ^4jLLj? ^jJojJLl 
4jtjaU (j^J ^-J-O U^J^^ <JULC J^l L*J JU^ t_cm ^ tTjIjlj^J 



{jjq JjLo^a J JLC jJ jJI J^j^JwVI _>ljJaVl L ^ Lx-o Ury3^-4J ^-i^t 4Jj^ i n; 
, l- hjtj ->J Lj (jit "ij < U j i (i \ < i j iii i^^-i-f ij) <ft ciJJli < <i .CjIjI^IjjM 

CjI o K 1 j Ij^j Q^j^^J 4 mi o 4_jjJ 1 <»-AJl->> I QjLSj Lixo 

C. »JL>- IjLfl .(^ (j-u (j^) j ( I (j^) C)UK 4x^jy> |,,^ a j "n £ I <j-u 

1 « i *m £ I (j-u ^j^i tjl^£j Q^j^Ijj 4 i<i<> > 4jJl1^ ^-S-VI -jj-ojM Lol . Jl_>Jj-j 

CjIjIj^JLII j,l r ^1 t-bL-tbt 4if cdJ j qj<j <« 1 ^ I I ^ 

£ I (j-o iriLo K Li!l_LA <jV < i U n 3 JLjv Ij (j-ujJj 4—jJal <^r>l CjI oK Cj}^ 

( n ) I - I t."« 

iJjoLiij 1 fliy<f i Lut VI Qj) y '"lift u-^*- £ ' o-" *K O-^ Jj «^>l <i ~<1Lj 

^Lc ^yl^ ^ AVY ^Lc *1 jlUjL^ ^(^jjJI ^Jl j ^_uQl j jm A* ll!L1a ^3 
^Lj l ^Ll^b 4j1 t u t u\ ^j^X «1Wm Lcj ^-jLa l_j_4Lij ^qLu ^ ^ A 

£y* JLj>.|^ . JLj>.1j O^- (J^J * 4jLII ^ WX ^L_C jJLa ^jJL^JuJlA 

mi Ulj jmj >. ^L_S IIi£LA ,(j;j^_i!li_J( ^1j_j>J( ^ jruj>- A * * * * _ *\ * * * • 

^L^ I jlj i \ \0X ^Lc ^ ^^JJ^^ cjj J ^'^ ciLj^ u ,m miMj-^j 

i L^aj^la (j-C i^ji^JjJ Lt j->- i^JVI ^jm jjj I Sl^al Jljt j_lLLjjV1 c 4JiL>- IjjJuLi ) 



. fj\ f t M1< * **£hf 

i V Mit (JT Io- ^JL_u Sjj f^TI C <.U_>- L$j| ? ^ <JL>ljl^£ij 4 j i uLaJI 4-Lai 1 11 j II 

4uL>. JSLj (jjfi.yXu.b CjLu_>. £ ! CjIjI^j ^ JM^^-! 4_JI jdl 

i^pD^oJLl 4_j_±juajtJ 1 CjLo^LjJI (jt mi > 1 g iri'V rt t ^J-cuSLjj *I>AI C« > A j 

CjIjL-j i"i 1 t mi^ 1 1 ^>5v. <ij QJ) ' & ^j^j-l Sj—jJu-x-d CjL^JL illljjfc 

(jja . oLo^Lc 1 ^ mi n'l 4_jjj ^LjjIs j j ' "J t-^^J 1 I ^ 4 ijM 

L-S^litJ 1 a ;< f j itiilj (jja oLd^Lc 1 ^jir d>j Jl2 SljJLI dJLA o\ jlSJII 
4 jlr ^j^SLj 1 <\ r p ^ \ I^-^jI JL -V ^^-^^^ cJLuj t^LlJI m 

^(jj, \ "< 1" IjLa i^JI j 1 hi < 1 j jU tl c__>Lx I j S^pajJLI L^JJlI J-A .^^jvLjJlLuiI 
U» L^J IjJ j ^jl ^- 1 • UVi ^ , ) -y] j t^l^j Lc ^1^1 L^jI in" »*> L^al dJL^Jl 

4 ) -fc.Lu3 C i.L^ J ^ -W t6j,y...7*%}\ 3 IjJ. I Oj JlLc. (jj Loj . r^J-V Mil g-1 b r j (Jjjfc 

L4J JJjj S LgJ ^ll^ IjL* * 4-jj-j "< . .1 <t> 4 1 mi 4JL^ ^ 4 * 4JJ.4 L4J 

dxjL^ tj^aVt Cjj 1 11 '^j . « 4li \ J c » i 4 rtj^A i^ll cl&jLwLd ♦ <?jJL^ La «. LxLaVt 

L^jjJ ^j! (>tjj ^jjj V iVill (Jt 1 11" 1 11 L^jJ I ^"1 i^T cjJL^ jl^ SljJLI 

. Ijj^ jj3<ljuj> lJ&^j-u L^jL^ i ^j^jcJlLi A i^ysjjl 
i^LojIjJI S h V jt 1 ntl 4jL^JJI L^Jj? tjiill j Sjujuc ^Lui<l 4 nil ^Jub 
^ji (^tjL£.Vlj La£L>- 4jxl ^3 (jr^J «4 jiXjJLI S^ikJI JjuilLi l^JjJ SfjJLUft 

1 ^ ^ILfc 1 0^4 t LAj j i a fjji ljlj-fi ^jWi ml V cr^J 4 1) J ^ UajVl j^ysjXii j\ 
4jl« J^al tTil [^jlo^zj j^ol L^lJL>. 43jjui ^jl .^^Lc mi ^Ij-iiJl 



^)SLJj 1 4 i nl <_TlU 4 (i <n>j ^Jt mi a j-J-£- j\ m ^Vlj ♦ ^-^i 4, i i <</ ILi — • 
SljJLl CuL£ .£^Lc ^Lj (j^tjV in "ill ^JJL>- ^»JUU li^jL^O fr^^-il J£ Jra-fl 4jl£L>Jl 

L^jjJ <j I L-flj-JU i^jJotXolA (jloj-jfl j-a Cj lt^J L$jal 3 JL>Jj m£?J 

LtfJjJ <jl Lol ^^jJLl I JLA (JA <jU' ^ <jj miq^ 4jjJ jra^J ^ La S dilji^ 

i^jlilj * jl mm a 1 o ^ r a <J£ JLaJLxlj *j <i intl jj-xs jl 4jL11 (jy j3 4jLa t j_xa VLaJLxl 
SljJtl j-j-itJJ *j-Lau>Jl 4 i i ii i (jX. < n mi^j 4jl jjfe ^jIjjJI jLlx3*VI 4 It <ijLa <J£s 
4jLa Jjl-oJL ^^Jfc <jL11 ^yS (^imh ^kJI (j-* 4_c^. jJL I \ < u\ CxjL£ I jl La-C 

J^L 45UI 

(jy-^j 4_ajl 1 n a Lljjf j t njj^-jj ^ tj * r VI 4 1 jtn L_blj^_c j 1 "jj-tH 
I ^jx. Cj^ r jlj i Lfc JLju dJJli ^-Lc- Ca^aJUij . ^ o t IL> 4_ILjL^d L_£ ^jtt.,,", 1, in 
L^-tS Jjn'n nil 4jjij ^1 VI > j j T< 1 1 u \c SjJLaJI 4"<Ur \ Jl^2 t^^J JujuLcuj 
"1 1 nj V 4J(SJij i J 1 n "1 Mill 4_j^j ln*i ( 11 j ^jL£ 4jI (J: < t a ^ 1 j Avj j j id a 
^jj!SLj I i t _ T J-uVl VI clU j ^^yjS ^j-uu-J)) tc-uJjV ^j^l j 1 iijj— p Jj_Jojj jj <1 
^jl JUjJ J-AWij^aVl -jX. ^\ m^j-g jl .<(4w*SL>Jl JL_Li2J V i-ttv 1 <ij^"*- 

«S 4j%_jlujl ^ j j t"l ^JLc 3jJl2JI i_iLj jJ ^^So ^j] 4_u^L>* t CJjj q "i 1 u jjyJ-xj (_£>^ju 
t (JJ) **l *T ("l < it (^pS^OJ <jLusVI j1a->*} 

I jjLL>- I JL5 ^(j ' a (JiSJI tj^J iSj-ilaJI ^jl . uj jl i"< ^M-^ mi <VU ^ysj-C 

. jl_u_>.VI frtj^J itrirt ^ 4jULI ^^yjS ^jji^ Mir ^l^ao* id jLlLi*lj . 4_fljjJLl ^ JLC 
^jjjJI JL^-jJI JJLC (jl ((J^aJLst-j I j ^ Laj o dJUj ulj *<.'T r 

jUvjJLJa i^L m. Ml jjuc Jl "< >al 4j>Lj jlu Ij__3j^aj VI IjjLUtj <jl j^>-jj 



i-jLaJI JL_^1 ^jjtj La J i r j . 4 j U*ij-j-t J, \ m L-A C_LjJa}L-i*Vi 

.4±-Ljl]| JSU IjL ,. i ^1 Jjl-HIj ^Sj-m jl >~> 4JL_a t jl i ^»VI 

<j^3 (jjSL-J L>-^J J J> ^* f .* J L i " iJ ^ VI (jj^fcJ ^jJljJl ^j-a (jjj J - ^ lj 

Cj I j JoJj 1 j ( jj, I <_ « "i ^ {jr-*-*- ^ I ' <-o j • ^-^J I nU I I 

' * '^** ""'L? AUtl ^jjjdljJI Lj_LLit_>Q Jj) n i'^ ^ j . U ti 

4_j jJ J-~_U J_£k» : ellJ (j-uj-I ^o^/lj .^-ojJlL tj^-? 1 i r-> j JlJ_ < <SA\ nU\ 
4jb^i_ j . I JL->- < rtl" V c j-a \ I Jufc j t 4j Ut,| ^ ( ii <w*- <j_« J 1 o" I 
qmJu1\ r ^ n ^ JL->.j . <LL Lfc 4 j i dl (»"v. 4_4_uL_uJ>- 1 < >\\ \ jLivVI 4-/*- Ci \ 

tjL 4jMj 4 ,m, m VU__>.I t-dLu& <jL> ^jU^I j ir ^LUl ^1 

\ $j , lJw j jj Lc^a VLv i ii -v I (J^jjSLj ^g-ilJs it_jLt-tfa_xa ^ j C ^_LaJ_> o^^J 
♦ LI i r\ a p ^1 AU Q^SCj (jl_j 4— *_j j I ^1 JL^Jj 4 j_i.ii m VLo-IL-vl edLL-b <j_j 

* 4 i ii (\\ f. (jr juul\ 1 <i A (jVL>JI C*_jL£ <jjj 

iOl—jjIjjJI f ^ j ^ (J _jua»-flVl In 1 1 JlIc (jj 1 y m < ^ ^la^ a £_oj 

4 j > ^ Vj 1 4 * j i T I ^>jl j" Tl Lg-Lo cJiAiuV 4 (^IL>. 4-l <i "i_>. j j '* 

o>L5L-JI j I ^r.^W jlJlJI j! jl-h>JI c-J^I Vj ^.^,11 ( .,jU 

1 a <j . 4-j1 m -v. ^yil Lufc dj-tl ; J t<~t * Gj£—J> ^ i^M-t-JiJ1 ^Ij^jJI jl 4_j-_>JLI 

( j-u_iJj 4_LJ ! J-i-a oj 4_L>J1 ^-JJ c-^JLI L-t-bJLJ u (il^ i m C-$ V I J j _j 

VI i 1 <i jhr LLl^ O-^ o!j 'J ?^ ^ ^ ^J-^^J * 4Jjj (in'v j i ^ rt i 

*UjjL__ 4-aj,i-a : 4_)L£UI JuJL_ii Lul ju 2La^ I mW>» j J--3 4j1 

^--A Lulj t4-j| mi i Jjfc-S 1 *f "(^, <i j <_$Jl1I ^j_U 1 C i ( il-lI 4_B^_a_>3 (^--Aj 

Cju£ (jj ^"i t^JjLo-ull ^j-c )) : 4-LjL__ jJLuSLjj <_ <" ^*>j . Cj! j < 1 1> j ni r 

i^y^^lJ ! ^jU" i n't Vj ( v _lutt^ I im'i ^jl ^jU" > n\ ("o"*- iSjJtllJI tfjLA (jl (_>-->»l 
La I ^ (jj^j i m 4_Bj-«-ll (jl . I n " r I Ly ~£\ VI . * * 4-jj ♦ irnTI ^JLj Ij-jal (jj^*< m 



4_*£ La ^^yl^. m^VI *l>^! ^ OJ-^-* <4 * ' 

^J,£, 4<m)nd (jr J_njLj OjL£j ♦ (In ->^>-J j U-w (jJ^-J f*wJ-£- 4->-jl 

L>L£ ^IlII L^jLlajj iJf 3 CjLil^lllt aJJk ^j-u-J I Ca>j ♦ ^ ^jn-t*. JL*^>*I 

I g *1 4 "i t I t jJI 4 niii) jwQ-tJl ^jVI ^ iiiilj OjlLj ijL_jJL>.Vi J— >0 (jrAjJ^JLI 




JL^»jj 1 g r 4j^jj3 J-i^ljiJ t«i Uj r ii 1 » <Lq1£ ^Lt V"i r ill 

*4j;L>JLl 5jl « "_fnVI (^JS OJflljL Ij, "< t .a ijj-2u 

dJLlAj . ^j^jjJi ^jVl Jj-J-M (J^V^ I,','' " Oi^d 

Lai l_Lo JLaJjJlj . ?"( i A Ljj^i* j^^-S < < j < nil (j^^J 

c-jl inj 5J1 >J1 tfjufc (CjIj <i U <J JlJ <jl 

jl ol m! ,r» ^1 ^ c-x^Mj ^Jl 4_^.l_^ Vj 
t4 j q^j 4 ii K tfJL_A CjLjjIjjJI 3.iL*»J3 tOLl i ii ^ 

t <Alj£ < -,, „ J .fcjUU JlI,^ I jubj ^ ^ SUI «>■ ul 

L33J-* ^Lt-^l *y> fJLc L^i jjuja^ 



JUvljJI ^Lb tL-d-jJjJ ^jjO J^j 4_i_3 iLu^wj LijaeJjjLj I^-aI l-oLj->- 

£yu Lo 4__j3^_>a oj^f ijjuua 4,1 < n i CjLjLu JlLsu 1j J jl ^VLjjJo Lxa 

OJU^B _ 4^Jwl 4tlU JjUU V VI iUbjl 4^3 1 4jcLL 4_^J j_4 4^1^* 

jjLjj V^S i Qj j "t ^ ol t j «4 tlUlt)) JL>-lj c>*->- ^j-u V ^.jJLi 4 »llr>^ 

.3j->JI SjljVlj 3 JuLcuJI JoL^jVl I (j jj^a jj—u i4aj|jj JjoIjju LusjI 

ihj ^pJI Sj^aJI ^Ltfi L^-ujLaj JuJJj t^LjJL^ ijukjlj ^Lcl^ JlajcI 
<-.i..?e,i.a , JL>JLl IjLA ^yS ^, t j n Lu4 JUu! ^1 ^jVI Jj-iil ^jJ Lr l£- *(J$\ (jr^ 

j^^t ti_uJu>Ji (Jxaljl i^LlJLj iSj^o J-i 3j)UV^ Bjln-^ jj^aSfl Jji-j3( 

(jjjjj Jlj^LIILj j-Aj i4jiJLj 4-Sjlj <LajJxH JJUtllj Ludj-jO ^SLj ^jlj i^^ol^-jaVl Jl>.I 

GiJ Jl3j .SjJUuLa oLlt>J SjJUuJLl CjijajlaU ^ < rt") gr a ijLAj . PleiotrOpy 

j-jj-j . Ujm. jltl ^jLdJ j-a! I toLu_>JI 4^Jli ^jjJI (>-UkJ J ■>-*--"( ,<-nj 4j1 

Ljuujj .^a^jjc. ^ Ui 4Jb^o ^ (Allergy) 4.j.u..u..-*2ll ^ j^.T ^ jl 

^xulj jL?e-4 4_<uj . 1 ^ i 1 1 n jl till ju p ^jLcal 4_ij^Jo 4^>-^j (^1 Lijj-^j ^CJlj 



P9juu90jS 

jja jl .tTimj * (jr *ixll 4_)tj jl 4 j i nl j i iJI 4_j^JojJ LLo JL>-IjJ1 ^-pJ jV 

3 j i ii 4j^j-U 4j^JuJ1 ^1 ^JjJI jj J L JV j-Ja (j-i^jJLa 1 < t u r> I Lul jjJLiluu jJI 
U^tjW) ' "J 'L^jW^V ^jltTJl ijr ^ 4JalIl jj, \ n nj j-a lLU JlS'j i J La- < ulb 4_ccojVl 
^jU" i . (jaij I jJL I 4_u_3 1 j^a J)j-JL) 4jLi-oyi J-AL^ ^JjJl 4jJjj ma ^LflJJ 

. 4_ulsI jJI SLpJL l^_u^ 4_i_iil ^jjJI jLa cjLaKjj 
anaphylaxis 4jjI^£.VIj allergy 4 j, Uj>$VIj ^jjJIj -L^ 

i«4jjjul1» Lj^L>JL> 3Lc-cuJLI \ $ i ii n\ < <i^Jl Lj'yjw ^jjC jJLIj i 1 |fl i ii 4wQj^lltJLt 
j-jllu ^jI^_xjj <4 j in in I t jj<i £jj 4-jJlI 3j hi r J£ < j-c <jr> V ni LdLafcj 
4_bcj 4x.jJ j)XL 4_1^ „, V , ,i y \ t J^LLo jLx^j! ^Jl ^ISLl! ct^*" 

4 j ,,i iii *r a\\ O^Lx u in ^ (JLH^^' ^ j j hi n"i ^,1^. Ij^Lfl 1 i\il 

^jj 4 j ii i i m^I Cil^r-^Lbl 

^J-r^j J^JjJ • l^j) i .1 ^Ijjj 4jVLw ^j? 4 1 j ^ ^ (iJJ j ^ Lu ibfcljLstlj La Jlj>o 

CjIj) f in W 4jULI ^^Ja (j"**! i n ^ djjlj jJs ^jjJI 4 j ui) ij ! CjI uiijjJi 

i Jl "( a] 4jMj -ilj JL^ ^J^JI r_ya ol j'^jJI JjL-t_c jlj j mi til 

* CjIj j i ii ^ miT ^3 AjULI ^ » j i ,n (jr jljj) mi II Jj_dJl ( _y^L-o^o 4 j i im < ** < « 1 
' ' ^ ^ a 3_ij Jul^o jj j 4-d-il mi H 4_j_olj jJI JUlj Cjj mi ) ^_£j->- \ 4_4_ulj_i ciJLubj 
^ i i r> I t4.o^jJL<a 3_il_jj jj^J! 3 jLj j 1 4^_U I 1 ^ i n n i 4j>.j jJLj Jl^Jjj 



-) j ^ < ?t in j i(<4_i_tlaJI Sjl Lt H» 4j1 Ifs ^j^JI \l . a t j mi r j-ouLlJi 
(jfj iU^-ui tjljljjj 4 j mi mi fr "tlj ^»>JI (jr*! (JtJ-^ <— iVLg-I^VI 4_i_£ ^jLSs 

L<-4 I j, _t ~< Jb! LL>o 1 ', <i t^t a J) mi m r <ij S <hj I t ^ya j^SJ^ 

. 4 ^ j f o j ^y>-\j-Aj 4 j j ni ~w ^^tjLxi t j>3 tjL^ Lcj <_u ? 4 f\ mi n i »l 

< i i mi JL3 2LaLc 4 A mi <jL>*Jl!1 <jS ^_rwjJ,i j j r. ^j^* ^ Jl_u 4jL-3 t(jr IL2lLjj 

cJljjJ! j i f , jAJu C >LjjI <i j ^ <jjLi-Aj . Sj-Lxi- 4 h uc jjj CjL^j (.,, < t i <n 
«.1^^JI ^1 c-jj < (i "nj t Mj*i 1 h^LjJI CjLfcJla ^yjS ^jL5t-a-(-uJj Cjl_L>-LfaJI CjLjI^_>. 
JLjj. i j ^ >Vlj ^ jJUj^Jiji JUjJL_j_gjVlj i Cj Li I j < n j^jV I JlL.* t4 ipiiiVi ^ jJI 
.^j^LI J <w ^ a < . t 1 1 njg CjjlUjl £_y* JUJl_>. J^Lilu e-tLjl o j^tt dJulj t^jjl "1 rtll 

J>->> 4_^v.^j rjL£ ^jJI ^^^Ul ^j! ^1 I juk m;j!j ilSLj^—^l 

oLjjjI 1 (lI, L ysj-jLj}\ tjrj_> 4 1 ts> ^ I Jljw^J V ^jV! ^y T i- ^ j . 4_j_dj_i]! tfLpsJI 
^3 j^^Joj ^JjJI ^jj 4 rt j -*Jlj .^jjJIj oLj^I 4— iSLJI 0JJb ^jja 4 i n *i Via 

Jjal ^ irt'i Mgj" i .i <t CjI j 4 rtj" r (j^-a ^,-3 ^jjLqju jljJal i V )r 4j a ^jj oVL>J 

Jl 

^j^Q 4_> ^^Ju La L-r jjjl^ Cr^J <4Lm <ntl jLjjUI 3j _ J?i ?w GiLusi j-A — 



fO£AM£0 



J£ ^Ut" ^J>Jl jUj ^JLfl J-cl jjy ijftjlfl 4jjJJ 4jSu^aVl 4_ul*^J| UxLmjj 
J^jLiiaJl Oj^Ji <4 <» fcJoVl t jU<i1l i^^J^Jl ij-LaU! :3Lxj>JI ^ jLl^>4 

3jL* L^j 4_*jLj9 ^ » JJ^Ji (j^o £jj Cjr fl ^L^alx- OJ^d (jr^** lJ-^ " .'l*^ 

3^qJJ 4jj 1^1 -*» j t r»l (j^Lal SLstJi 4jVLv jj^U ^j-fl f " 1 m Lg*£ '^^J 
u_J^>. Jj_>-jJl (jjl Cjij glo iLu> I 4 1 11I i5jj,t 4JjJua dJLlAj *Lrli^ 

j^ljJLlj * JjJj_4 j^C Ij^qI JI^j V 4n J * ^Jl 0' ^) > CjI^Il^ j.uifl 

fr^j (jV 4uuaj-C <jjj^£j i<±ajjS\ jC^jLp* jJuflJl JbT 1jJl3 (jjiil^ 

; 1^ i^>n > jj^ujJji 4-aLJI <ts*_i-aJl cJ5jjJ^> j-flijJ K mi 1 1 (jlj :^jjJL iJ X^^jk 

Ujjj i^jpb 5oL-oiU Luajju Jb! (j^j^j Uj-u j^j^T ^LSui! jJ ^ jJI JLi^VUi 

J I LtjUjj 4 JJUQ^ ^JJUI (J^LjuJU (J>1 (j I J^lij iJjJL-uJ^J L-Jj^dJL 

CjIj i^atll L^pij 4_* - oL>> iLjjjjij ^j^tj jJl^I (jl ^1 4jjJaUI c-ubJuj , 4-ojL-J I 
jfcia V ~r tjil (^yiLUI jL^->Jl <-\j^>.\ JU>.j j_i_l_u-uu JuiJ ( 4j^^iJl 




4_}j_l!l Ljj, j ~<5v i 4_L>L-ujj ^ I t *n <jl « ^Jo » L^JLtoo 4Jaj^Lj 4_xcLLLI $ y\ 
Cjj^J itiJJj L$J ejJL^tJ I jlj t <tlj) rtUll ^ j^Lj-« C-Jbj ^ Urttl CjLj-juxxJI 

< tijj jj^Lxuj ^q^j j^l ^^Hjlh-^ {j^L m.xi 4JL>. t,"<.U Lsl j-Ua jJLla 

Ljj-jjSL) JjLuixLtuI (jyic LAjLjvI tjjfc 'Uji.iM ^Maj ^IjIaH <> JLA ^ CjL^JlII 
Juuo < jr <_u ^LaJ tjLLjJI (jjjIjJLl IlooM^ J£ ^ j .4jjJLxaJI ol j m til 
^yz 4 i . , <ij ^^-A tiUjJ 4> j*m jrj un *r a ^-Lo (jj-^r \ mj J ' " * 1 J-*-*^ 

4 lui.i n.-»Oll CjVL*JJ (j^Su n/** nil Jl-uo^_jJI^ , daJLf 4jLU ^uLu 

jju9 >j-^jj cr^* J ^ ^iJ3 • iff ' <n-*JLl I Ja? <L>.jJj ^j^J i j 

- 4jj U 1 1 dljfntU L^-uSLj <l!jj jt^Miflj 4 4rttU jl^il dliuj I JUjlj <jjt 

^ijj L»ju^ IjIj .^^Llil jl_4>JI ^ jljujd! t-jjL^Jli j <n caH JoLx^V o^*-^' 

* <U^ t mi4 L^j Jul O-jL^ -A j^y^LUl (j^J^-iJj i y ] I 4-jsjiaJLfl ^jj A y'tut t(^U 1 kjJI 

^ ^JU r.<^r > i^ija VUcAjI J^t Cxjij 4_x> j) In ) 1,1 ^JlA ^jLs ^jVI Lai . JaiaudJ! 

La 4J ^^2^-3 4j£LJj t ( j r £.LLU ^-cu_j>JI jl g ^- Lg-J J-c- t i ^JlJl ^IjJLaJI J[a->- 
i 1 ^ J li 1 C-uL£ \ <i 4 a i>LSLJI (jr-4->- (>« 4JLv c j-a Lo_fl tj^.j JLjk ^1 4 4 r JLj 
^ji t jJLl J <nrt j . m 1 o ,rj j I t4 mU II 4 j U^^iJ I SjijjJL 4jLus>VI l^xi-juVJ 

S 1 ^1^1 j 4j c^-tl mj 

JoL-jjjI jJS> j >n "tL Jol nj^fl oW 4j^> U\ ^jLj 

^Jl^ fj^aiajj ^j^jj ij^a^Juj tjJJlJl (Ji-i-i <U jtLp^fi -iij^VL^ :jLAJijVL» 

J^-^l 4jj U\ dJLiA L ^lc .l-jI^jJI ctx£. otj L^jj-C. Jl^ ^>Iuji ^ JuLj/J 

H 



p9ui£0jS 



^jJi^Jl L«£ £Jj^lm Jjjlaj 4_wjjJJH tf.Lc3 3JUJL>. diL-yj^^J 

3 JLJ JL>. CjL-oj^ j ^_tdJ _ii JLaVl tjL£> J j j^LcuJ JL>. I dJtlA ^oJ La JU£J , 

(J^liLaj jf 4 j j I> \ J^L CjUiLiDI ^jjjJiyi L-Sj~xJ$ <jVl Laf x Ljlji^j-u JL^Jy 

L^jja ^1 j ^iJl *4_ul jOjVI ^j-ujI jJII 1^3 i J.j .r. Jj^ij Bjujjn 

(ji 1 4 « j CjL^j^yaJl <j-4 i h \~i V^a £_oj ^ojLa (jr l£. Jk_^j La tiJllAa. .^uijU^JI 

4j^J^ ^L^-aiL! jIj » : ,„yi respiratory syncitial vim* 

JLJLi 4 ' \\ A mill ^ < ,i n"t ^^iJl Lr> j >1L ^jJujJI (jl ^j-A 4jj1j 

(^jjJI J jul* Lu>-aj JjUj Jjul^j Lcj^ii jijjJ <-" f jfc j r^f (>oll j-±£. UrethritiN 

Lill i -m * ^^al \ A\\ jkA ^JjJlj ^ LiJJjLJ ^jjuUU 1 !lLa Sw^l <j^>j <i» JiS/l 

i>JL4j iTTiaSt 4_IjJLjJI L^jjJLJ ^ ^ ^ HaJ (jr Ul ij^I" tl jljli djUj ^JdJ i^l^JI 
l^Uj mi n jJLLj 3j-p*Vlj i4_i£.mi -A CjUjJ^ujA^ ( v H a La L^Jjjm jUj ^JlO^ 

j^Vl (J^i3 *^ (J <"r n m (jl (Jp^-ix ^jJI 4 mflj p^jaJI ^-^1 (J* 1-0 ^ L>W 

JjijL^Vl jj^ja J^JLuj t 4jJt_tij (j^j < c i in (^a ^Jj^j 4JLJLm IjSjh 

^J^jjX>* ^jja^aj ^jX. ii ir^fl J Julj ^jlLjj . 4jj-Sjua ^LLaLcuj L&i£ ^JJ ' 



u 7i t*i 4 j i <il i ii V I 4— tT-M ^jt VI i(j^Jl ujj j ^ j-i*T V ut -tie <L>^ flji^ 

♦ ^x.LllI _jb £tl! jJ_>. i j ni 7t : 1^ i urti 

3^_jj->- jjfc ^j^LaVt aJu- Jo* Ij . SjLuua 3jjjuoj 3j^£jLa 4jj_j^J! Cj 1^ j In H tjj-o 

VI aL-lJ-J ij^tJ L>-LLo S^jj^til (jl ^c-jJl (jic .jJpLi 4jLu»^U jIjuu-ujI 4jJl! 
. JJj-li 4_3txo|j (j^l^C I ^JjJ L^jl5L-u 4jUI ^-3 <jJ^u--C ^ylc Ju)j La 

^ 1 YV * ^ ^ CjLij-T Ij J t3^jj_>Jl j ir i)\ j-±C 4Lvj ^ 

< c i Mitl cdJjU UjL_>.j JLB Jjj)^ f f u tS^-dLlaJl CjLu->JI LjJLtwj LxjI 

jr>UJ! ^? oVl ^"^i JS j^>J LiUj_>j ij^JJ i^U-Vl i_J5U ^Vl 
o!-Ll>JI CjUsM^>.VI Lojj3 idxui jTiti jjjJI cjVL>. 5-iLjj < , < n n 

^JjJL jLc^-J 4-jL»JI jIjJ^I JU>4 ^j! <.nTI j mrtl -IB ^^111 * -A JL>. j ^^Jfc 

4JLs- ^ya LaS ,«3jL!u» (J>5-Vlj 4.jvi Jj-o U[>?^^ ^t-mij ^JL>-\ ^j^-^uSJbll 
C-uL Cjlj.Mi j_>a 4_ilj^ £ _ y C.Loo jl ^ Jj->.J (jl-Js i^^iu^JI JLjL-u^j ^ t H 




fo}u»90 jS 



jL^jkJI I JLA <jL£ I j\j , LjL^L_JI JjlaLua ^yS 4J_BjII JL-LjuaJl Cilj<ni » ,4 

frLaJUJI (jjfl (jpji elite <"<rtl U >l *(jJ>*5uJ>-!l OJ^' ^— 'LujjLoj j->»ljl 
Jjj-S 4_3e-*jjj^o CjLlxjw 4_uLaJ lJLlA * ^-'J> J ' " 3 inO-> L<J-)Jj i I JLxlj I M ^> 

Jlj-S tjl n-w i a ^ t ( t n j i4_jLa-«Jl ^j-^^JLl t^j-^JI tLy £,Llil _A (j^j_j_>^l>- £y0 

^jUJI ^JLtll LwLdJ Ls lj-u^) *^jLit^ 4jL 4 a ml j^J jA£f JL^Ij 4^3 1 J *4j 
jJLu lLUj jjj 4^jLLo t4jU til CjIjI JmJI ^ 4j3^uaJI 3^1 JLjJ! ^ 4J j 4 tSj Loj 
3j-lLc 4 Cjj-^Io 1 a, 1 Jj^^i tj, r « t~o ^Jj ^Lxi-cuJ LjL^ja Ij^xs I 4^-oi j 1 »Tl 
I g t 1*1 j! O 3 ' " ^J-^ l-^Lmi"1^I i4-*Jl_j-A a rfc JL>.Vl < air tr> ^j_a 4 n j <r> 
. 4x.l I jjJlI 4 i^TI ^jja ^jSLu* t4 iij^- irttl 4_ju^S ^>>L^j ^jjjJ^Jj ^aLjjj 



4-^J J-JJLsLUI *V>$Jj . 4_u!jjJI Cj>LuaJl t±.^r ill JSU 4j|jl 

(>j 4-L^ ->>^J tji^. O^hJ cr^I J^-^ cr^ (>* 6' cr^- • 

<jJ ^jfcj j <jf Cijj IjJJs ttiJJj ^ <ji oLLl^JI Ji3*fj ^Ij^oVl 

LjJLc l^H^- I ^ 6 * *ud>^"^^ ' ^ if LoJ j-a^l ^j^JI (jjJ^j-a CjI m r ^^Ja JLjxjj 

IjL&j t^jJj— >>T i^l&j-a L-fli mi"i ^Vi IjLA jIj^So (jl^L^J t t n 1 1 ^y 3 (jt C<-u 

*QJ "'^j^ (j ' 'i^Lgo JL>.| i L yuj'iji Juilj ^>i» ^Lc (Jjl-r »J .tlniira 

CjjJJ .(jiu-jol CjMjLc ^j-* 5-1jL-C Oj Mir (^JL-^I (_yit OJj^vI 4_x^IjJ (_yic till j 

.4 < <.n't jj^JI I JUi>j ^j^JI (j^i 4_Lajlj ^^>-j a ^Ir i n*i (^uJuildJI 

{j-a Sj j mi c ^ylc Cjj^jvI 4-ioiljJ '**' ' "i 4 Mi<i ^ ^L*JI ^yS^ 

\ $ la jn'i ^jJoLlc j mi f I (j! c i^jjJLI j| J * " < mVLj 4_L-o L^J 

^ 1 ^ ^ a Ijjj (_.aJjj i^jjl Lj^L>- ^L-jjj ^ •> _u Cj1_Lijj^_J1 (j^o : CjIJ-l^^uJ^IiVI * j 



(o^ui^ojS 



Jn_JU m£Ji11 4 I (■ (1*1 LTy>Jl Jj-uJ I JLXC ^JjJJ J «"<.MlVI (>_JJtJ J-A^I 

^jJl lT^>i-JI c j-C < M'tVj ^JJ^J t(jnj Ml Jic ^Jj-U JUu-tdU^I (^tJJU^oil 

L^jj^jLtjj Vj Lfcj^xl ^1 jl Cj\ j ijj m< t!l i ntrtYta JU£. JliLjVI ^ 4 w<i mi h"J1 

Ul ^,m< ^Tl 4 j t iiLlh,-^ ^-j j «.rJ I Jljv 3^_Jl^ ^^jIjJo lL] Li-A ^jl 4_1S! mi 1 \ (j\ jJuu 

^jL-B t J"< o . CjVL_>JI ^j-a ■>> ^j-a j^-IL^I j mi n j ^jl Jl_>.1j cTjJfc 

4 o Mil j 4-i^sj • ^ ^* j) i ti Jj^J 4_LaJaJI ^IjjJI ^lc- J-^f ADRB2 

^1 j d=>\ miiM ^y-fl ^to (^jJI i(Jt rtll 4_JLijjjVl jljil ^nh a _ T _ ll^ 
l-ujLjV| j j jJb j— JoLJJ rtTI (jr JU£>j-U ^p^j-jJIj _ 4_ul J-^il Ijl Mill 

. Ct Jo1jII I JLA t^-L^j JL Lcj j mi ^H^Vl ^jjJJ djLxbll 4oajVl J^juj . 4__ulj^JI 

fjja ) TT^ L^J^la LjJ ^j-a 4 4 trtj j j 1 ^ JU>. :^ ^ m <rtfl 
(jrO y «jH JLC-lj JjjLs ^jcj ^^^Jx. Lo ^jLc^-tujij .l-3Jj->JI 
j M H j j r ( _ y _u3jJLl (j^t ij 3, U J mi Tl 4__a1_lLII j-Jjil CjLjj (jr 4-^j a ^jn aj 



. 4-<i m>L>. jjjSj <jt Julj! 4_5t-uoJI 4 ' £ ^ <-3j-rsJLa 

^ ■ i il .un-~t l jL^j>J! jl_«^>.| tjr^^ji cr^i <3j^' ' j-* U 1 *L*i*JI 
4j^jj 4.K JL.fl j-A O^jJl eiilj JlLa Jojj JL3 iUj iML> 4 mi ii'i »L?r $\\ ^jLfl 

4-J&}Lc. 4J ADRB2 ur^w J|>-fl 11 J^il . Wr £ \ {jj* j.. j-« "Jl j-i^l jJI 
.^jjj-i^VI < ,<J f <^J jlj-^Vl (J-oju < ^ ^J^JI (j I (— tj-toJI j n <i 4ja J.^fcTi f oJ 

Jjui^VIj . ^jJwl Jjal^£. 4j1£. ^tln" ^1 « nj j^i~t-o j^jIj 4J 0' ^ J » 

jjnui tj*j'»JI (y 3 y^-y Lj jij UKj ,4jtU»Ul 

4 j t 1 1 <ij v4jjLaj 4 i »Uq V 4^ojl^ <U &j 1 g.U Cjl <t i.nlt ^ j 1 . 4j^ojk (J^l III 
jjX. 4_ojLciJI mntl 4ai^ La (jl cdij <- 1 u » q^tij • <Lua_«Lc. CjLcjjj tS^jltl.a 
1 a„V ir 4^al mill ^jl jJb «, t > ; i t <i It ijS^J ' l_La_>. cltl <j j m >*JL> 1 n t\\ CjjIjjJI 

£^JJ1 ^j-A ^Ijjlu 4 Uj 1 (i J I 4^uCoJla : dJJ jJ ^Ijjj ij\ ^ t u ,4jjLc dLo* 4-cuAj 4j^/ 
*3j->JI djIj^L ^jjaJjj ^j-A CjLa^^jJ JoLji^I l^j^ i cr L ^^ V cP^JJ^' 



i _ ir i_uljj . 4 n n i n\ I (^-3 L4J jjll I ^ i <r» tcj 
Ol jLhuII 4jLOT jj-^f o< Lr^ 

CjI LlaJ I : <j I ^ tc-jl n t li ^j^o 3 j — c 

^"i t^^l^-A^I < < j ,mM <j I (_ a , V i JL^^J V 

LaJUC < ., , j.c.i j CjI_Lj_>J 1 Jl^w I (jL£ IjI 

^3 L_Iu A LcjI j * « In * o » <■"< mi j T Luo 

4-j j tn « a 4 V mi (j-* 4 ^ J n "wVl ^ » Mill ilr^J 

4_jLLs^JLj ^-Aj * *t \ \ \ j ft tluJ I t>u>» ^j-^a 

^LjJ^ L-u CjI V M<*i _ A rt I "n >■ « Cj^I-J| 4__u I j I 

I ^ j I mi*m i \ $ mi rt i 4-p Ij^J I (t Cj n nf 1 » ^j^a 

. ^^juu LI JLp- J 




<bf ^jlc 4_^I^JLI tjj-i^jj <jJ>xi^ ^jlj^? ciJliA (jt VI tLj^ U <ga 

("< Mijt ^S^LfuJ J f rilj * JjLolL JL>. I -jjC cILlAIj idJL^ <:! j m>| J}>J o^ 4 ^ 

^j^y* t lnn^ o**^ L^' Ur* U>*dLp" 4 - 4 ^ ^*> * i ^ tJ, ^H- u 

j \ ts**\\ < . < r n >, 4 jlrt til LuIjJlj3 JuJ^JS ^jS/ <>*Lj V 3 t j jU 11 LLal J I 

2UtUI j ^J-OH j ^jJjJl jJI 1 f ioLuu*. 3 Jul! j! CjLu_>J1 JLjwV ^j-^Vl 

* 1 i i r< rn I Lgj ^ojuJj t4_ujjJlj 43lSjJIj 

t|joL>. 4_jw £\j£Ao_* IjjL^ o r ^a CjLj^ mi ttl Jl nUl ^j^a 4^ j <t ^..a 

3j in,r 4jjL>JI ^ufcjLn^. ! O-tL^ . Ijj! ^1 < >r> j!? Ll4 ^pij *4j^ rtj »TI 
f6 O^J 'j^-^ 4 ig^i c jjj5v i a CjLiljtlLaVI l^li-J J3j tSj Mir 4juIjJI (^Jl 

oLSj *n« crll>^ t>« IQ frLSj J^L-«_4 ^jJ ^L^j ^Ul ^ JL^Ij ^^JLcl ^ 

(>o |*J cliLudC IjJLvl JLS-fl i^yjljJLj t^L^JLJI j-JjLj 4J OJ^J Ju3 ^jO" 

"A ^a_i-uj-jaj^£[j ^JjoIaJI ^IjjJI U^J-^J '(j*^^ ^Lst-t! L y^J^ 

^jjJ ^j^Jjjfc^il Jl nUVl L^a? i JoJL£ (j^jQ j-)Lju c [__)Jj— >-Vi Jlic uLILLa 

^ n^j Laj c_-JLiJ! Jj^wj^a 4jSUj i J Jljw V jjfej : UjJb < l"i V j ^--)Lu 
. ^ ^ IGF2R i .ij (2r^>» < rtt^ w ((a j-iLnll I Jub jJbj ^^^ryLJI 4 U n~i\~) 



J^juj . ^L^jJI J>o. l_3>L>JI JiLo t Luu L^-Lfl u-a^ <j>^ cjUs>L>JI ^ iii 

V Ulj ...l-jLjjjI J^po ^ ^ \ <n J^J tfiflifl LjIj *£jju»j!I l_La ^jj^-iSJl 
Jo2 ^j^-jLSeJ ^Jj i4_i-ujjJll ^ |j\ m-vI ^ Ijj-Jvl .^L^j JjoLjljO 4_Ll ^j^Lj La 

^ilc JJLaJl <"H<pl tiUjJj t(2r^" I3I <Sj J= ^i jl.'**'^^ tjl tiJj.iT V c*j£j t4 j*UJb 

aJJk ^ nit -vj . t^l 4jI j JLx ^>Uj La (j-oLx 4j>.jj <■ £7*-" (J^J *l3l 

BjjJiJLa : Ju^j (jj/LlJI tl^j j m j n't <jf 4j>.l_3tj3 ^IjUxl jisl VI V 5j i^ll 

. lAjV < o jjuj j-af 2LcL-u < ni^>'i LvSLa ^jlj-a (j-uL}^ 

^j-C 1 l-aA1jJLI (Jj-*-J <jl (jlsjJLj ^jl^ItJI 4_<_JjjJ IjljIj (jjoJL*. ih i <i ijJs 

: AjJJ ju *LaL2J t.i niTt ^ J^lJLw ^^jj fdj i4 K,r<^U tdJj 

4jj^jII cjISLUI L7 lui 4-jLlfcj lL^Vi ^jl j^k ^L«JI ^jla oj)) 

j^Vi 4^ a , w oV>l_^ji j^; ^ u u tti u^yt 

jj^i jjU'ili CjLLc. ^1 (Jj-uD^iJ 1 V ^ ->■, \ \ fjuij^j i^yJLjJljj 

4jIjLj_IL>*! (JIuL^j .(jrt-ijjJll <y> U^-^LJLl (jrl£. 4_oJl ^ Ijl£La ^jI ^ J 
^Loj j I 4 U 1 ii^IlH 4 rt tint! ^u-iJ j j^rVij t4^i xn<i 



±1£jA\ <j\ ^ <AA llLIj V S \ $ n "i« ^ 4< j n. L$J „ nil 
^4^ju3j j-Lc ^j^>.L^JLI jl i*f -%.L> <U ^(iKi <jV ^JalSJI jJlSJLj 4_yajJLll 4-^1 j < nil 

^ ■i. rs JI (j? Cr^i 4-_JlL*JI c_j j->A\ ^fl ^j_jJlL>JLI {jA jriJ^Lja 

oj-jlCj (_yj£j-u CjJLaI 5j t ~*]\ aJJt q\ VI t j j JL>- ^1 jjLlill JaLj^j 
j>aJ Ljj«jJ9j LjL>o 4-fll J V*i r.ul (2)^4^ ci^jJI jLjJoJ <jLi ^Jt\ j^L J ^cjJ oLjLuj 

4_=*jV mi fU. Js> ^j^jSJI (jl ^1 Uj ^IjJI ^IjJJI Ja fwkr 

f^le. jj\JU^J^ZJ\ J ^j^-AJJ <>JI ^LajJJJ^U 1 I n irl-K (jlDj-flJ S^SC-gJI JUJ-^TJ 

^^jg cjl^ if a*jL vi 4_^>ui ^IjlaV ^ ^ . u^ • j»u 

^jl < ty r (jja ^j-u-J (j^LJj ij^"^ (J ^ ct^I (J '" '"""O ^-Lc 4 <rt ^ ciJ^-IJu_u 

f^-^ 6^ t>* ^>L^j ^L^jJI J^U-x cj! jL±^L 4-fl>Lc 4j f. Lr £i 

JjJuJI J^-jIj o' - 5j-iLyi 4-uLUI 4_jIL«JI c_jj^>J1 Jj^ _ <±jJl>* >4-jx.1 <i"l-wVI 
Un.nW^I 

Cj [j-Jl-S LJjJ 1 J j I J j-jv j ^j-u^—u /ya jlj^Vl J-<fcL>o *«^jLj)> ^ ( n ( t^tj ^ISLj LajA 

<j^jqJ£uj V ^j-^ olI; " 'Sj I^jL^ (jr^- ^-^oi_^ ^LaL>o cjIjjlSJI 4 j Jl 

to < ^ItVTi CjljLuiwL) ^_ya! I jljJsl ^jj-jLjitJ^ Sb^-iL^oJ CjIjI m ^Lj j|^, tV| 
^-Lo-lJI 4_iJL_a 4_i£ 4j1j^JLj ^jLojI ^jl^ .dj^o Jj^J ^J-aJI ^1 J..^"< < <>1 <L>J|jLjft 




f^^jLSj J^oLjl^j *^i*lJI Lr Lc 3jjlo)1 ^jjJ j mijH <jLa ij£ lt^-J >4 j tAl 

^j^ljj^L jjhuAjJI ^if, I JUu fj] ^ft i j J L*Jj i^yJUJLj j^llj <jt <j£*j 

t^f t j-c I jut tjj 1* i > Vj ^jfcjlSLaf jlSJj L^c L*j(j qj * ^ j j OiM-*^' u>il' 

Jjlbtejj Cj 1 j i j"< i, ii H ^yB 4.jlj, J1 4 j <a~i >JI £Lj1 i LqLw lLUj JimUJ t L$J uuj^ 

.^jL^Jl ^jh* Llta^jv «^_jjL>Ji» *^P* ^i«Jl 

. 4_ijJo3 3jJl9 n Lwl J I^Lol <lUj ^jLuu L*j ^^Klj t^jo fyjlt"JI <jl L*ilj 

„ur 4 rf^.-V >„TI cJtiljIlj in nil c^ljjoS/! 1jjLi*jl ^ jJl ^1j^lj>J\ L»1 

^Jb f. Lx^JL^ ^jhuUII *.* x*u Lq <J-A , 4 jl r j'*" ^ *1£jlU cJu^ju JU>-JJ ^ 

4j^J>J> L>^ -^J^ 3 ^' ^oa i! Lq <LaLu-u ^4 jf 4jUiH idLLJl jl a.'lH <_il.i M tijJl 
4lAJua 4J3lJiij ^jjJ <jl ^SUj J^JjJfcjIl jl^JsSflj S 4j^aJi oLaLsoMJ 

^SjnjII Clol^ Ll jt i j^-UI 3 JujX. ) ^.u-nj * j^LU *4_>aL«Jl wL)L4ajJjtIl — j^a^/i (ji*^ 

t^jA j ^'jJlij - 3jJ>j,,^a 3^j^j*j <i I J^f 4 1 j irijJlj 4 ..i^aj^aJj 4— L fl_? I ^ 
. Allodia 3j Jl5 (J£ (jLt j ^" jJl JJUkU <UjJdj ^2>£ LiLSaj ^ 

L^>^4jl.U^ JSLUtj .^^UaJIj ^iUJlj .^JuJb^l ^LSjJI :*L£jJl ^ 



■ 



j^i^jj i4_tdujjJLl cjIj iXLj^JI 1 mi La Lj_i_uj oj? j 1 *?>j o^**-^ UL^4i3l>^ 

^ j j rtTi (jj-£^JL%j ^4 CjIj jlaJ 4..i-li.JJLi Juj-S ^.[.r ULi-LdU IJ|j_13 1 \Tt\ ^.L^jJl 
*l£jJl J^qLjlx CjIjI m^w| (jjJ-Lftj <^j_jjs1^J! JLalaVI ^yiajtjj .J-pJI jLu-u 

■ 1 j^^IlJI Cj1jLjJL>-V1 qj)^ j ' "J 1 o m; idJ^Ltdul {j^a £jL$j ^ j^..7(..i n*i ( _^2U I 

tJ£l Mill (jyl^. >-^h 4—ijjjjJLI ^jLa tcJi-jj.oH i j in ^j^j L*j JIxSLaj 

CjIjI j "i^l C^jJlj 1 <\$ a j . ^l^jJl o!jLlL>.1 \ * r\ J 1 ciU j Jt <*mj 4 jljl-*:."JI 

^jjL^J 1 ci,. \ )c j . La 1m mi (j ii j ill L^jI £e_L*oljJI ^jl^ clUj t rit'l 

^^jja (jLoj j j i (i ^JjLitj »1 1<*\ -*»V1 ^JLc j-A ciUj < ^j-^ Jj^ o^i . ^jL*iuLo 

J xjbj iXl^ll jL^wf ^ gbVl ^L-uj^-J ^jdi JjiUl <jf Jajw>Lfl ^VL^Lc 

4 1*4" Mid 0' cJ- 4 JUu! 4_jilL>JL I CjUL^Jl!! <jfj <t_£jL>.| C_>Llj_uoj_<i 

I JUk tjLa^ji i ii ^ o m I j . 4j^£ tLsLjjl 4_S*>Lc ^^yi^. L^jI ^JjtAlLi jJUjj i ^» * 
^jU (2t4h1 ' 1 ^j^>t; JjLfcj^ i«g» J-^'j jLl^1>.Lj ^1 o i tit jt t^bJl frl^jJI 4jLj 
4.K Mil Oj-lxZ JjJLv (j^j 4 *K «i 1 1 JjJjkJI Jl>-I _ A-ul i 4_lju»L>- -ij^o «g» 
^j^s tfjJlil j-iiL-ja (j-u Ll!3 L^jI jjj^>-i J rt " t j^g . 4 <i 1" ^ 1 1 1 J> V 1 4^>.j1 (j-oLj-3 
Q^SLj ^^ys (jr lc JjLajVI Qj) t jU*"i i ii j (jjjLiJl ^ht a jjl 4 ii i ii v : j-Aj j^KJj_aJ! 
* (Jj*-«J I (_yj9 ^JeJ^t ((g)) (j I dJUu Jys L-a 4j I * *iJJ Jl£ ( j-ujJ ^j-^J « LjJ-A j-<o » 

(j-uLtiLa I Ljj-iaj Jjiia-ial 1J|j_Ij 4_<_uj jJLl ^^jS Lojv V J^olaJl 1 i Tn ^yJtJ 

I ^jl : J-Aj <(g)> (jj^- Jj ' ^^j-^ (jLfc^J ^j^AjU I f>>j| L*J LlA J »J^-^ 

^-Jtj u \c LjjIj ^L*J! ^L^jJI J->ol * a {jr 2—u^ .^jL^j J^ol t<ii JoLujl 4_*9*^Lc 
Lo Ltjj^u Juj-J l_Lo Jl>.|jJI ^L^J ij_AaJLjj :4-ALL>JLl jl o r VI ^^.3 ^nftj o 
*t>M ^ j t "j V djl JuV 4_i i ii illj 4jL^J J_ol_t_« t^Jj "'^ 4_LoQJIj 4-i-ojl Mill (j^-J 
^Ir ^.JLt-aJI J-oiaJl L^j JjjLL ^^iJl 4-C^ mil ^ji 4^oj_oj>JI Jj t I JLjv ^Lil^ 




j>^cj £-^>Il jLikVI aj^V jJLJI *L£j J^Llaj j iTtil ^<.^U ^ (j^j jL£j 

CjLjvjJj .4_I_ujJi ^3 <LLjjl^o ^LxuIfI j^I^J LjjuaijJLal I ill ■ \ — a 4_Lj.lj) jj) ^ — ■ 

^ujju lPJI jIjJLI £jj jJ£l Ljjiu ^jj^il) ^JLjJI *L£jJI J»L*_« ^jj jLiloVl 

(0- ti • 

£>j\-^i\ jjS - <^ JljLft t^^n j^jSLJI j j-LJt ltVt? £-i-j^> 1j3-U jf CjLj.^ LjjJ I 

*(jt^ Ur^ uAh* (jr 1 ! 
fr^^JJl 4^Lj i. a V i ii H Lajj_*_j *L£jJ1 l-ojjjj (^J-c (3^^ U->] 

(j^ij ^(jr^ 1 JyJLJt^J 4_JLjji_JLj ^j-C 3 Jl_ljlj <j V! ^"z ClJljLaj 1 4 *r j f u j 

LiJjLo ^ tji La (J^Li. Cj) 1 j> T I (j^ajuj ^L^jJ! J^iLi^o ^jhu j^^laj JoLuji 
t LgLhj ^-ijvjmJ 1 Jujyj IjuA ^1.3 / ^ <2j 1 j Lljl>. V I <_jLuu3» 

J^L^, jLi^V 

Jwju ^Ifl ^jVI Lfti ^LAsVl ^ ^^Ij. 1^1 jj^?t-c Ijl-a O^J - ^jjIj-jJJ 
_L3 ^j^fl ^Jt (J^Ltil Iaa 0^ LjJ) ^L^jJI J^L^ 4_iLLi3 : IjlSLa 

jlJa ^L^jJI ^_ il i i.iV j jj-* 1 ^—4 . L^-jJJ ^^>JL1 ^Jaj CjjL£ 1 ^ ^ ^ i oj-^Vj 



JuLc jjJI (Jj-*J Mitt I (jj-SJI l_>I,,j m**i < a 5 JuLi-u 4x.jj tiJLufc C-ul£ 

jJaljjJ IjL-ajLLa <i_>jL3fcj (jL£ (Jlj^vl <4;<tj »(}ULajjiij ^1 

<\-r \o (^jjJLoLj La£) A ol t tl ^ j"i V j (_ ? IL>. LlU :2b^*-*-A 4j olr 

La! *4 m rtV intt p^K i hj 4 njtlj S nnntl <j\ ^^kj :3jLjLxJI 4jJjln"tl 5, Ijrttll 

^ uppLlJa 4_JL^. ^ llLJjJ <JLv ^ ^ >nl c-ul_£j .llLJj Jt <Tt cn\ n -».ll 

^ i »t <-n ^aJLc 4J^l_4_u^J 3-iVjJI JulC 1 *i I < n *q *(jr^^J '-'J J ^ ^ ^ ' udjjj^_u 
* Jul j (jjj CjI j t^j j n ^ ^ Jf 1 4JuLc (^yja cr*' '^J .^j-iia-fl 

4-jjIjIajIj 4 j i Ciqi Lr^ ^ (j I l_IL>. Ji£jJLl 1 4 i ^.a jwiiij 4JLaT ^jX. 

Lqj - ljk£L& L_iJa_j| cjlt-tj <j^-tj . 4_j Ju^j, <al I 4j^Jo_xJI 4_> LjJuj I <i l"i a LaLa^ 

(_y* <JL»- (j^J ^ yc CuLi* m "1 b 1 ^ al (j! j_«3 _ J j tr>\ n" Tl Jjjl ^1 J < 

VI 

j^JwVl Lq-aIj-^-J c-uLjil^l LojlIc ctt-uj j M> Lg-Lc cJuiiSLlI 

Lr i^. (jl c j-o JljljI C-ul£ 2L-oljjJl (jLa IoSLAj . LoLc J^Jj muu lLLJj Julj 

: UsLu ^.M^tH <"<"< nt JLJ3 L<w[o t LJj-Ja-C. JSLuiJ ^jl ^1 r 5 *j i^i H 1 1 

j-a l2j j^."u»I clLJj JL-jlj L^-JLa ^ j m j 1 1 4-j ^L>JI ^1 x3\ 4 , InL-u^j 

^La^j *JjL_>JI ^ j-S-Vl L-fljJsaJl Ur hi ^ J jJI J o I til 

<jr fl ^ V \ ^* Lc ^pa ^ I JLjj I J j 1 mlj jw>. 1 . Lj jj Kiii4 LstJ J j Liiuj^j 

^\ ^ I r"> -}l_£l!j t^Jl *JI I 2t_J 1 ^ **l mi ^j-d 4 1 1 s\ <\\\\ ^jIj_jJ1 ^ 

CjL_u lj ^ cil Li-A CLuL£ t(JilJj ^Lo1j .^^jl^j J^aLft-^Qj g*M i ^ V mi j m ^e-J 
J_«Lt_>o ^ 1 tl ILt ^ LbVl J '<C L^jJ ! J^aLa^a 4jj L_S^a ^ lr j-^>3 ^jJ^ I 

Li — llil .^-jL5_*il jf (j^i-^jJj jill ^^jLjTj ^ i uTJ Lt ^^jLjT ^L^j 

CjIj mi jtJ ^i^jJI JjaLft^a CjIjI y ^ \ \ j j i^^lj iLu lIj! < » ij jJ I dJLA J ^ 
4JL>. J£ ^ JJLtJI tjrj-u t^JLUlji JjJL^Jl j i nn, * jljJsVl ^ c_£lVVl 
4jLa ^j^i 435L*JI ^JlA o^So LaJLi£.j i4j^jJLI 4 i m> <tLt JaLpjl 43 ^Lc 
4-jU.I j n tr> 4 tin) L)>^J I <i *m ^ i Jjal^ULi L_5-jLtaJ I JLA O^-J 4jLII 

. LljI j M.r LaM^>.l 
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4 1 n ^j^jJIj 1 ^ mi n't CjLLoJI j^£jl mi *n i ajur t Lxa Oj) J *J dh?<-^ 

4_j^JkVI ^jIjjJIj . <ydj^a A • ^jJil\ jLl>>l pJbj J J <** \$< mil 4_1jL»JIj 

^ ^j— >*J ^j-Ul (IjIjLjxVLj j mi (ij (jf U^'j^ lA? ^L^jJI J-jLcj 4_jU,I 

^-^SLqj ^ rt j rt Mill ^jj^jiwV! <iL^j ^ja 1 U *i *^ 4jLLI 4 111 q\ tiJLuk 1 ) j y 

^jvjJI ^Ji3 cljl Jlv V! ^Gj . LiU j <;! n miVI JjuLjV Ui n i4 mn\ C^fljJl 
oM-Ul Jul) LijjJlj LU 4_U^L U-^ fj] JULqI ^1 Jj-aj LuLij 

(j-ujjj ((^jU"i II)? ^jJI L$£.LkjI (jSUj Lul^J (jjo 4 m m ill lLUj 4jL*3 i^yJLiJLja 

-1^>.jjoj j j t"n V Ct)\-i ^4_UjjJI ^ ^jUlTI ^j- 4 ' -SJu**jj 4_i < n ) JjuULj ^^Jfc i^jlnTI 

cjI_L_>J1 j.j. ; it.?i.tt Jji-oijj ^jJ^S/l 4_l^LiJ1 qj* 4 1 j iUTIj . jlj^LjJL ^ i^lll 

j V "1*1 VI ( < I UT^ (jr^Il ^ i^jJolJl (j-u-J-J^ i 4 ♦ j 1 U f 1 j . Sj-jJLLsaJ I (jj-uJI (J5t^ 



c-Llj! Lu^—u j^j-^j ^^-Ul li-ojl ^Vlj i t i"^ 1L jiil "ij Lj^L^j (j! jl_£JAI 

C_)L_i_u1j_i Ijlc 1 o j . 4_jj^LojM CjL&L>*jVI <jr 3 ^jij-^jI nm <L_i_u^j t m 1 1 1 £ys 

^Cjl^oJI CjLi_u1jJJ <jr 3 (J-ojJ (jVI cdLLA jj-ojJj J,"M ill _ £>jjJljjM J J * inV*»J 

^ 1 j **< 1 Ij ^jljJiJI oj-Su <j1 <2>^*^ tin 1 J^dJ .(Jl ntr>^?i^ ^j-jjJIjJl 

JLj>o LajJLc ^j^-Loj 1-4 <JijLL<k q^SLj V Lojjj * 1 f j « 1 I <jr 3 n g-l Jj mil 

^ Ir <Li_ulj J I La J }rj . Llj^-OJ (JjI q"i a JLac-a j-<4> (j^J Ml {jA 4_tSu^_4 1 

J^Lpjl 4_5^Lc cdlJLA jjl JLjwj iC-iJllit-c Jjj-C- ^ r ft I Lj JLILd I 

4_*_i_u_j) (j? JLj_jJLj ^q-^jjJIj cL^J t J^aLt_flj ^Jl A UVl fr L^j t J^aLt_a a j ji* ts> 

^jufc J£ 4Jj_^. ^<i^"n ^jJl ^1"m . I j j < Ij^jjb JljLo I Jufc (^^Jj 

4 i r< o ^ ^j- 4 (J^^J 4 ^JU^ 0.5^ UljI^J I ni^ii jj/jd La ^jl jJb djL<_uljjJl 

(^jJl ^JLjwj (j^ijj J^-aJl frL^j J^aLt.c-'e .J-tLbj <Uj3 1 jufc ^IL>. (3^Jj * jl Ju^?l 

^l>jj - i >-^l 3-*-* - l>^ 4 "i j I ^ '_a cdJ jl^ j-L.tTu LcjJ j t^j-^Li j-L^.ru 

S^JJLj ljb^_iJ Lj q I J^JJL 1 ii j I j S 1 jlA l_a . 43 j. Cs Lj (( Ju I^Jjj » 

1 j 4 i ii o ^ ^ \^>- jJLj 4J jfit^T I <jr 3 ^ jJ I J_^Ljl>3 tijj I 4_ji_jl_£ ^jl : 5^ 

.4jUI ^ (jjt i. oj 4 , „ o ^. ^Jl 4-Sjbljil ^ £<Hp L^-Lu i4jUl ^ 

dfrljj 1 Al^. a ^£aL>Jl k A T I 4jL^j J-a I_j-3b-jjJu Lua JL^-ljJI j i t j 

^^yjJI oLLj-J! jl "i Vj . ^j-ijJ>*] jl^-3 1 4_L3l_<_u^_j 4_lS3 * . il ^iJ| olj^LlIl 

JLJteJ ^j^l CjLLlAJ 4-jj In nil 4Jj_t>a t ^ j^j (jl ^j-A V JU i 4_j^ ^ 1 1 4J j j ^cj^Lj 




5-je_j ^Ir 4 i <i Ci hi jt 4_j_1_l_JI CjI^_uLjJI <jfa. tSjVjJI JuLc J„< r» T» V 

J 3 < <n lJlj^ l£>^' OJ-^Jl ^ 3 JUxl^ 4jjLLd 4 iiir Vjl 

(jT i£, 3j j ^ 4_j_o_A| c_j^IjJ11 ^rt r>ij Lujj .e-Sj^laJI t j^o L*>j j < <> ^JjuoI^j ^4 

^_u^ JL>. ^1 4_i£ ^^^-"j -54*11 I juk j Jl^tfl ,jl V ii *i * j ! icLil JL>.^/I oj-A JLxlj J£ 

(Ji_4^f (J;j-ulj ^j! ^ jjcjj jIj-cVI J£ jLJa (LiJJj j_4j . 4_^JsLj ol ju>.! *j-a 4luJLui 

^jLs i^LiJLij *((Lij^-Sj I j - Jjulxj JjjiaJI ^jJll (jT l£. J n~i t jLxjJI 

^^j-aljj j-jjG 4J (J-u^_S I U "! 1 <i j " ^ Lusjjlj JLdLs^l (jlajju ,j! ^j-ta3 (j-UbljjJI 
4jL^j J j) 1 t jij . 1 U n q Cu-Sj^a CH°3^ Ut5^ l^-^ 1 i^$jL£i oL>-jJ 

(4_*jlHU cjLI juJI) ^ I >>L£" ^jdl JLLLaVl ^! jl>o i^-ul jluVI 

4 1^ ir Bljl uiU y a t _ 3 J9 ^jj)^"< < a i— ijljJjJI 4_AjLa <j! tliJi 

L$jj3 ^jLIu li.-v (j^C jlj-flVl OjljL>oj ^LoJLtJ (JjJI j-^l^I! 4j1 

^^laj (J^-lj 3ljl 1 11 U ^ Julj 1 ^ at julj-jj Lcjj _ 3 jij^i i4_iljLjtJ| Cj! jLaJI 



LujJoj JjLcjj *l£jJI ^aVjla cIjjIjj <jl J t nlL ^ JUljj . CjLc 1 oJ I 

^yir . 4 j t?\7t\\ J^SLj ^oJ L*jj I Jufcj t^lj^Vl Mittl < h I" V a Jiic 

*L£jJ1 J^Ljl« tlJllA <jf JLj>o La, \)c 4jI t Lj-aL-Lo iCAjljJI ^ (J^ 

tji mo ^j^o t-J^Jaj La (jJl (ijjI^ItiJ 4*mI tUa J /^>1 J>^3j jIjJsV) (j-v 

The ((^^-i-u^llll (jr lstJ[JLl » l^-p- 1 ^^li <±f,f*. j.g l j r A Uj^»* ^aX. JL> Lo» 

..Ml *L£j J*l t a oLwjj lLlu-o^-JL-a tjru Jjlj-a tiJLiA .^^bellcurve 

<jf U"> 4 nh V a Jjlj_cl (jr\J (jr xj_jJI ^j^o 3l rtlmll 4JjV1 <j1 4_JLjJLj>JI J-) 
1 \n < oj (^y^J U^J 1 II 4 In < ril j_> l^JjJ ^ JlJI Jij < n IT dL^jJI 1 a < tn < t< <o 

♦ (j^jjtl jlLc 4-lc < n h V j V t\\ 

t j_?t_j ^Ir 4jj^ I < 1^ <u Jl!I juj^jJ I ^^^^iuJlj . LbjJLC 4 Ac ^j^SLj La 

L> J >. L^jI f^Jju^ i ^_jI ftJLj 4_j_j3^jJj ^^^IlJl CjI *m *»J| * » 

pi j mi 4 j <i "< -^11 j <1jj1j-1II 4_JLL^j ^.U jlj-flVl ^ 4 nl" V a 

i _ r fl Jjj-J (jr^^ Cj1_Ll^>JI ^Jt\ (jj^-J (jl LjoLqj II ^>3J . IjLj>* (jl <ih V 

j^>-j tiJLub 4_j V tol m^H cdJj 4^>oL(JI (3jl>^ >jl 4 

Lxiajf tJJ&rl (J^ (jr^ y^- 1 - ' ^j - u - o -"^ i^jJ (jl^ J*i ^Jl^£ <3SJ^ 

lj<t<\ jj t" 4_jjIjj 4 <i 1 roj C-ljjj JL^ (jt^-jI tiJJj L-j-i-^ujj .(jjiLtJI ^Int 4 

^2>^ L«jI J )j 4j?j : I JU>- 4 <>> n V "1 a cLtjl 4_iLL^ 4j j-jLuo I 




JjI <i"j U^LwljkI \ t.qI a JJLSfcJ I d)LU>JI Jl^I U "< < n i ~°l i J-jL^Vl 

4j Jl^LIo {^jJI LaLoJ 4 < ii n"i jJLaJL JL^J^j j^jI 1 JLfcj ^ rthVU jljJaVl 
dj^Vi o j . (ji <il"< ^i>l jlj-flVl L ^fl < h Vi jtA^L^o JJLaj q\ U" 4 4j1 
CjI ij -v> ^ lr VI j <jJ ?L£jJI J-joLjua oLLj^w ^LlLxjl^V (j^a^ij Cijljj 
^JLJIjj i^jLjlj 1 j ^ j d^V ^ CjI *m ^j^ojJj <4 nl" V a CjIj^jLjij ^^Ja 

^j^j-AjjiLJ iL^IaJl ^tjjJI ^A^, IGF2R tjr^K i( ^ya^LJ JjVl j^JI 

. « * L£ JlU ury^» 4. Tt- mijJ j j r <j_«a 4j L_£" 4-Laj JjV j J^-u (jfj^* 

£jq 4-LdLjjjI J^t» ^L^JlJLj (jrys^Ij 4-LaJjJ (jl J-j^S 4jj # mi! ^ m <— tjuwJIj 
^j-Aj-Aj IjLAj k< JuSJ I (jUaij— i-u cJr)^» ur* ' ' " ♦ JulSJI ^jUo^mi 

^1 (^l^aVL oLLj__>JI SUflLa-— mi ^^k- }L_aL£ ULib^J ^ Lilly 

4_a_ilij C-oL^ I La <j I i4Jujk-a 4 Ui ii > J.<r * 1 ijlr OJ^z! • I d n < **3 

LT i^ 4jj JUS I « i j i i4-j mi,-MjJI 4 "i o g a ^yJt hjUgj mil LstjL£ t<jh-»Jl IjL* 
4-i_jlDjj .^jui^LjJI j-A >-«Vl jl lLr ^jUv Lr Jb ^L^jJI ^ ^ < •» "J I 

4j>.jj» 4j1 (^yAj : jJtLo jJtJ ^-i^ 2LqjLc. ^rU>JI ijLA 4J j n i*j m^jJI (jrO j^jJI 
jl ^ J *i m 1 oj ii rnnU (Jlgfaitl cljLaJ^jl jjj-^ 4^->> 4_tL>JI J^-l-i 
t^UjI^-JI Ijl^jS .<( JL^LlI uUn.v 4_liJl jc-U^j ^*^Golgi er^J>* 

4_C^_l^ SjLjj ^ItT J-*-«J I LxA 4 <tK (jui-J ^ . 4_j \ i 'j^. {_yx-Jli 4jj«C 

VI i I— a V£VT 4_ajj— >. ^5 , ,w LfJxL-j^> (jr^w IGF2R ^jhjs- 

t *^a *\A * * * 4_tfl ^jJLt>Jt ^j-A ^\Sxa\ J-j-C- iVii't < * d 1 4jjL>JI 4JL-ujJl 

^ o mi" ^ ) « . a cjLjuLHj 5j a 1 j ^jl c— ll 1 ^ tli fll tt—flj^ ^11 

^ 4jjlj <i"i miVI oVLili LlllJ ^JljkI iLcj_> t 4 ...m.j j^oVlj) oUjlPjVI 

Sjj^HjO lLILuAJ .(U^LcJ tjrlJUjij 4_U L*!u L^Li-ou J-L^jOJ La 4 

LaJ \ {ti Mil 1 ^1 1 1 i V jJo < ^jl ^jJl ^t_ju (jp^>I^ < < ^ "i < ^ 

j_^tj (jJLc * Joljj^j o^>J1 Ijua (jl j, i > j 4jJ <J~ ' j .j^VIj jij— Ul pLSj 

L<Uj-^ Lj^LoaJI 3lj7< -V Li J (J^J) ' " lVlj 4 Ji Mill O l_LtJ J^_J L) t^^j 4 




j^£j_L>J I ^|j V" f nl ((S^La^)) ^ I (jj-j^SLj 4_J Lc ^ L£ j C>5'LoL*-^a 

3ljl_J-CJ (—cJlllI ^-qJLfcJ *Luf ^^JLjtJI *L£jJI (JjoLjl^ oLjC-t^l ^ *^^lJ*_>l! 



jj t (]>^-cj 3^ j "i^ CjLLljw ^j^q Ijl»Mj J * " n j 3 4_j I <J L_> C) p <jj 

^c_c.jJI ^ lr 4_j 1 4 n j S'w ^j-^So L_al mi" ^V j^jJl 4 o jrtU 

^JLoJ V dt_j_5t_i 3j m,> 1 j j r L$_j!_> _ jJLj ^^JJ _ ^.ui I— £-> V 

* jU" < njV VI i^L^jdl ^^ic 4_jj1jj CLjI j-_pG cA^- U^J-i^ 

J^jL-LJ £-"3 4_bLp LiJjl ig,"j ^JA->J 3j^_*iLj^0 4_<_u |j jj 4_jUOjt-JU« £Ufe->. <i I JU J 

^jLLII 1^1 4_jV 5 JLLLd! ^ LuLii ory>Jl JI<Lj»! jl^I ^LS .*L£jJI 

jjjf ^1— J_«L_s« ^Jl < ^j! ^jU" Mil (jr}->»-n (j-^ ^— * — <-"^ 

. « i? j t T I » O* 1 ^ ^ '^ jL ^ O ' J-^ I UH ^ * ' ^ ' " 3-*^ ^ f ^ tLa LSj 

dj jJ>- I ((^l^J CjI m"v. » 3^ mi C. (Jj-saj La (jr JI 4^-0 jJL ^ J J J 

JL^ CIjjIj) 'ill dL^jJI (JjoLa-jO 4_J_il_^ OjL£ Ijlj . I^j I fiUjj-Aj-jO 4_*_u I j J 

C < \ 3jj_aJl dJuk tjl VI t I j olr 4-^aj JL>wt I J>-«Vl J1_j*l_a ^1 CjjLc 

1 " t" f ill S^LujI ^ t M> ^ ts j t3 (jr&^ t 3^-lT^ (iLsc-il £^_dJLi 

^jJI j^oVI i J Mii.H 



1 1 ^jJ I J^ol * c o^Lj it : Jj j ^ i^^pljjJ I l_j_ajJLI ^yJa L_a j, In" I T 

J^Li. ^j-jQ ^L-oLJo llj nixS 4 i J mi -r 1 \ ^LjL^ l_Ljj_>- CjJjjJLl^ <j n V < t, I 
JjL_3 <Li! 4— .LiLIjL.^ V JLJa 4Ji I L_<u^ w-.um.LLII p jit "Mi 

J>^J * Ij^-Aj . « ^ 1 " r< i n I ^! ^_po V U^jIj j >- ^ ^ ^ ^ iju^l^jjj 




Jii- 4JL* J!i_fl CjVL>. frljj ^>c<-3 ^1 SLjJLj^JI CL>lj rtMl u^i Mf"l<l (j! 

oVLaJI oljt Jl .o^l ^1 o-y-u jjJLLi ^jJj V . ^ Myslexi 4__pl j— ili 

JL_d_3 iUjL^J n<»tl ^Jl (^jf ljufc (J I J_J i*\ rt m.H Jj-Sj V LgJ5 ^yit 

J^Vl Jl rtUVb 4 <^>L ^ 4_jLLc JjL— iJ (j? 'L)rJ-Ji^>ll Jl rtUVl 

j-LatJj J^IlSLo J".o ^ 4 < tt.et *> ^LlJLstJ ^n-^j-L J ^ ni"< mmj . 4 > A^j> 

. 4_ju$j_iL£VLi Lai «^>"l 4uu4ijJua ^1 o^L^jj (jL 4jjJIj jJl9| ^jJl 

t (\ \ +) j I > " V I ij.-* t !l j> J <n ^1 j 4, * <i.in\\ ^j.i„ j Ll " V 1 l£JLlj*> (jLS 
J-Jj j ikT I— 1 4^»r j "j C-tjL^ L^-A_> J J^Ci-5tJ CjI jt^» a ^ I r ^^u-cu^* 

-j-o ^j-tjj I j « J^_^jlj I — aLoj £.L_i_£lil J 1 U l L - r Li o-a^j»- 4 — mi < 

a<,„ o -.11 LS^_*I ^ 20iLai oljL.. -. ^Vl ,jf ^1 .3_uLiJI i^jjdl 

tLaL^J t Z~ a ^ M> j^lil JjG Jltj I j "i I T c L^jJ 1 J^aL*_^a 4_xl_iL^ JxJj 

y \ ^1 (jLj^f 4_JLc <iL^j oM-fll ^-^ ( U ( "jjill ^yJs ^jJI 

jJl_juj .4 ia rt Via c j Cj^L_aL«_x ^.^jjj ^ jJl b^l J^x 4jj " <y. mi 



JjJoj tjjw L£U I ^yZj-C} t^juLlI ^ylj-C : Ti <1 r o 1 flK ^Ajl m :>» I 

1 <i j 3 4 i r ( rt mX*i <jl (]^-j4J LjQ <-<-i < n ; i-iU (4-uJLjJI "i a i u T Lj ^<u Jl!s 

^j^a ^ < "J^l L>J I _>3^>- j-a ^Hjo ( il n\ La : Lgj Ljj L$J fi.<.u„,>J I 

JL3 4jj"i q m>UI <j^a j ^ iM L^jl udLLA (j! Vj t(J -uLL!l ln« a ^ jJU-aJI 

jT (j j-^j j 1 ^-Ja ^ \ (js^* t * (J^-aL^oV! ^j-a 1— ljIj) mi r ^ i 

djub ^ 7* ^3 . ^j-j^ Tfc- T jlLc (j nK t II j t ^ < o j 1 1 ^j^a j j ^1 in jtl 

l£ Jll ^j^ul mi-w. ^j^ul j rt a 4_x3 4^>-jIjJLq 4-jj *"< i itV ^ < n" ^yllJl 4-j^ "i <t < n^UI 

-i - ^\ i^^Jlc £j^a tti« itrt id^cj frLul J-lojJ I 4J ^y^j^ad (^jJI cLi« iJntl 
4_JLiJI *L£jdl 0>LaL*^a ujI t i^f jljJaVl ^1 4 £ i 7i j ,4 mm. 4_jjuu jl 
lU-j-JLjus <j^a J^l JjLaJ I^_judjju £j-Laj 4-jj ~i o < ,i ^j^I jl mi, ) ^JjJ 

\^L£ ^\ i^Jj^Vl jl >4_Jj rtUtl ^ j! ^jJI ^ 4_3j_a-u 
. eDj " I ! 4_L L_d l_al_4J (j^^j JkJa 4^>jl rt Uj 't^j • «^tt a \ ^ t 2 * a 

(jx. I nlUa ^-"l-o V jl^ tbjIj-liJ ^L^jJI J>»L_«_^j 4_tLiLi op 3 ^ULj 

(J_<j_JLJ pi m iSj^- ' <il^ t I _ JUlII <i < ii T i ^jl_OJ ^jLl ^_iUjLj-a 

1 4 cu_Aj t jJ I ( J^oL»- a V .4_j_j_jJ( J c I " ! Lj 

. 4 m » a 4-j^—u djjJa C t ^ A * 1 ^ J 4 Lft-4 4-j^oJj (^^i^ 5j Jl^J I 

j-l^dIjJI ^ ^-olauJI jl j-j-laJl (Ji-l-> tiJUj ( h < i n j ^jl ^ oil (2)^^ < n 

. ^ Y ^J-or."M.,ia ljufc (jl 

i _ r 3 , ^ j < n 1 1 I I o r.J tj^JLfl _ jJiJ— a 3>j— &1 In i < j r ^3 l-oJ I a j fljj 

(j ii o j ^ 4 o ml 4— lm\ j i ii ^cJL_C i In V (jj^ mi t tl (jj— oil CjI m't 1— a3 
0>LJI Co^jJ! J^]o jljk>J ^l^jJI J-*L*->Q (jt * IjuLj3-u ^ Oj-Laj 

(j^aj . - * ^ ^ ^L^jJI J^qLjla (j^a lLsUL) uL)^_j i In i n^ILa J-t-cJ 

^3 4__i-u_ia_j c-.i j in!! ^Jb Cjj^ Vj^jj *LiUj i ^ i i m l_aLa_i JJl^cj ^jl * ■ * «^»tl 
(jy i3 ^jljjj-2J ^Inr I ,4JjJlLxII 4-j t "i 1 1 < n -si :4_al_5JI J j-La 5 jLj 



j-ojjI JL£ 4_j I Jl_>-j CjI j ) i ti j m< » i L&JLJLJ (Jl nU>Vl c L£j> ( J^oL.t-a n j 
I ^^id .jii^fl > Jt -j LT>^ — jAi-^ ^J-*^ t j-Aj : Uoj 1 * LcLdJjl 

£j — lx> i^-^uijjUl ^Ja fJu_j Lm 4_Jb}L_£. JJsl L^J ^1 ^ J-*L*_U ^ 

<3 Vl j CjLj^ Ij CjI xj^jjLSJI : 4-J j uaj jj us {j-a Lcj 

t jl»j «JI JjI <-uj ^ <-iiii j -}_£- j i 4_jj-j j <«n "i ! I (jjJLaJlj i Cj 1 a i ^ I U j 

j^xitJj . 4_j^Ji^JLl (JjLljjjJI c-jI i ii ijA^- ^^'^ Lo I j >'^J : f ^ i 1 1 

*iL£jJi J^LaJL 4 Un \ Sj-J^c <,..<> 3jLj ^jL^ t 4 i ii <Ti (jrtlb J^>.M^ LsJ?j 

^ ^1 j.j r Vl_> LLxLo ^L^ ^JLjJI j I L:r Li Jju Laj 4 <m o ^ 

. In A fr^yui (^1 njnj V f.L^jJI J-aL*-^ <jt ^"i Tr i ii j 4_jLa i4_tfll_Sj 4 
y mi" 4o_jj (j^^ tJ-^l ^i*^-*-^-^ ^JLaJI 1 1 m in a j mjl (l>^Jj 

4-j^ 1 JLAJ . t^t j, II jj^ojJ 1 (J*^ 3 ^ I * f. jJl ^j-A Jl>. Ij JSLioi J^CJ 
^L^jJI ^ 4 Ah ^sJLl ^l>iVl dJLA (j) ^ *f j V 4 K Ij *«g» J 4jj_tb 

JLjlj j mi ill j^Lit^o! JjJ J . Lp3-jw 4j1j^11 4JLLS J^Vl ^ If LT Ji> 

iJT L>d,\ ll* \j r< \ I I ^ j 4 ^jjjj-c-i Lla^J t-u! JId «4_jal *tU ^Lc j_il,o 




4 ioLJhJ 1 CjljL^il ulllj (jr 3 1^1 ^ t(J j£. j-j-JIJ ^jl ^ I r 5j„V rtll 
(^IJI 4_I_t_J! <j\ . L^a-B Lsj-^ jljJaVl j^-taoi t 4-xL>Jtl 4Jal n Ml 1 o 1 »1 
<ijr.j"< > Lxs jJLoj J nln Ti d Li_jj>J 4jr.j"j > JLilLaVI JL>-I 1 ^ r nj L<u 

Ijlj . L^_oL?c_j 4_j| L<a5> 4 mill 4 j-l j-} u <a".jj ^jAt^tl a :4_j_>.jL>. J-al^jtJ 

4£LLo -j_u_jJ^ Lcj^j ol <j->iJI jlV " L<uj^ . e_*j£LJI <j_u_<j_lb <— aj) < n q <"< *s 

j to *i 1 1 j — U 4-JUJI CjjI j "J I 4 JjL5 oj-^ ' JL>- ( _ r ic _a .4_juoL>. 

CjjI^j 4_jJLjLaj 1 ^-^Ij t< : < i <i (j-UtJI ^J-^-tTu CjjI^j 4_jJj\JL> j <n n") V 

jj-fll (j.* (j^-j Jus (iL^jdl Jiijl^j 4_-lLL^ op 3 ^jJLiJLj 1 1 ^ n Vr U oljLc 

4_jL_£j dJLA^ * In It CjLu Ij^ JJ— «i UL^-* ^— ° J ^ ^ t^-xlaaJI CjL_oI j a 

J! 

„ <j ^Ll 4_j IjU J Jl>- ^j^^J LoLoj 4 j lojja 




tj\ Wt <-u3 ojLu__>JI tj\ ^ j dJLiu^ 

I — uajf JSLiij 1 — $j] Lrtl . — iii—iJl nil 
i \j j ^ j-A L« 1^ o <^ ^Ll^tli_3 ijJjl mil 

j-jJb lliv tULlfc tjt ^jLaJI J-I^l (jl JxJ ^1 VI 
Ju^jj ( _ ;r 3 \ <\ £ <i Ijj}.} <■_< t 1 ) V j-oj^i Cr^ 1 

j_2u ojj^c tiJJj Lt^J *J^>*^ l^-* 3 *^ J "'.'^ 

(j*aj ^j*o IjjL: ^jz? jJI 4j jJl^ tiJ^Luu jUl>J1 j^jjjJI 
.j*JU ^jL-mju (jJ^JIj^ 4^^L«X. ^lical^ i£>jj>~ 



4_j_4_1j>JI t^ljjJ! I m, J^jJ IjLcjI >i£f 4,j o "o. ^ ^j_^5 VlSLiJ 

tj ij^ i (i .Li * l_j j miUIj (j^" tjL ^ 4_>La- "l )-iiVI _ 4jjJLl 4j^U3* i JLJjO UJ^>Jj<1 J 

I <i m i i 4 4 j jJ j) j j ! 1 4 j i i r ntl (JU 4 V a £-J jJ>l QrU^ ^ mC ch 4 

j jll Lai tjjl^-C L^jjJ CjLjIj j^iH *5^->Jl SjljVI (jjj-taj 4_u_uJI 4 j i 1 1 nil 

, jjljx. ^jJlJ (j-u-tJLs 

4 i mi ^^-liixJ ^ i nrtitl ^ jjjfcTt.1 1 (JuuJa 1 o m a^^jLjj^VI (jjua^JL ^jiaj^-o »1 <i mi 
^ i ii n <tl L^>JL»_>o (j^Lc ^jJaj^ju ^j-C-i ^Lc Sfj^l . 4-jl a C„ 

1 AyVltC 4-_t3l n Ml 4 .l o ~ "sJ I CjjJ&j .d^ilj 4jLcJ 4_i_>. I < Lo ^jL^ I a 
(ji-S-Alj-ll t-dj) 1 i ii (jt) _t j-4 CjJj^j^-A CjLjkI "im <iil jj\ ^jLoJ^-fl ciJj^jJ ( h mi"^I 
^j-a 4j1jJjj ^yic Ci i ii i nl CjLkI" mmiI ijr A VLo (jJJ 4j312jJLj 1 tjU ji^SLj 

jjLua-ja ^j.* Ij-jL^ (J_y\ja_Alj-A jj^jj tdjLaj)!* <tU £^ j m j-«a-^v.j f^f.gJxU j 

4 t Mil <i "°i ^jLoJj L_Ji t n\l ^ t^i n^-^q JjjJLJl ^ JLjJj ^Lul ^ i o I tSj ^. 
Lilljuij t(_i!^Lj-u I ^ya 4-Cj<i^ c ^jLcj < U ?i 3 ,jj JuLj Lo JLt£- ^^^Jo- i^jL^aV 

(jt oLjjjJlJI ^jj*-) Llju ^tli 4_j^h ilT ^jLcjVI qj) 1 n \n ^^\-^ 

Cj\ ^ aVl J j i>i <Vjj _ — t U II \ jjtn <i^ jr ili f^tt o 1 4 i^ a* lt^" ( ^J^ 1 




( * ) 

4 t M 1 Lj ^L-SfcJ (^jJl * «4 J J 1^1 "l M id 11 L_<-J_£!j_JlJ I » Jjfe i ^SL-U_4 

jufc L^jLj L>»jI-<^d LsLuajl Lt^j) 1 i ii 4_jv J£ jJl£I t djjj mi ,(,] I 

jLclj ,5 al S Mt <u ^Ju ^jJI 4 u! ii'i jJL-5JL» a^jj—*. \ \ ^ Ju 4-alll 

^LJj rt.ll .- A i T I ^JLc <jL£j " U J ' ^ ^ wL>» I c-jl i ii "i^V SLjjj^-C. 4.C jJ>» 

l*Jj) 1 i ii <j L_j m£ 1 jJJ 1 i ii o t- *i <\ lj j i ) i i^j-xA> ^jjj^jJt j j n i"> tjM J >» 

4j| 4 ~ ' 'ilj J ^j- i "I J ij mi j II L$J ^ K*ij (^t^JI 4, a_j^laJI ^£ i ii a j-lL ^j-ujJ 

jjUJ I ^j-a ^jl^ (jjj * L^oli * V" t ill 4_uj^Jo I ija"»> .(JjaLii ^L-ujI 

<-i\^jMA (jj J-xbljJI ,4_iUI ^Jju ^ 4 mmVia SjJlIj 4jLLl>. 4j^>. 

Ji^l J Laj^Jd CjI oKtl dj^j j^Io i^l^U 4 * <i "< -3r a CjI Jj-i>o « « 1 1 "(^j jJbj ijiilnll 
Lj1_Aj^ 3^SLaJI dJub (>7 i^> Mi^jufo ^jJbj-u . 4_jjJa^ 4 jl nr JLX.! ^3 J^a 4_c j-4_9L4 
1 ^olt"f'> V t L^J ^K")*i ^^Hl 4_ajj»Laj! ^3 ^1 lr>V>l 4_>^jl JL>-J : LjJJtl 

.4ijLk 4jj t i^t VI ^j-jJI j»M^JI iy* ^1"' «t ^>c i ^ULim ml ^jJI^JI 

t4l^ j^l jUnlj S4_j JUJaVl < ^j^ J&lj .j»M^il 4-^JliA 

t^jJI u>-oJI j j..>j» A unicorn that is eating a flower is in the garden 

«is» (j£u ^jLj JIJ-<-« 4_Lcj>JI a JlA J^tJ ^jl LuSLcjj i«4-SjjL>Jl SjJfcjJI Jitj 

Is a unicorn that is eating a flower in the garden? :4^qjl-SJLI ^1 i^LiJI 

Mjl ^ic J t r\ LuSJj 4«S4-SjJu>JI ^ SjuAjJI J^L m£jJ1 a>-^l . V J ^ J Jjfc» 

Is a unicorn that eating a flower is in the garden ^jVl «is» LLii ;<„4 

^jVl «is» ^jl j-A JljLillj i«S4JujL>Jl fjjS J^-^ja Sj^Aj U>^' J^p- J J-A» 




^Jfcj . dJLC-LoJl Q^j-ju ^jL^ i In rVq (jjjLu , 4j o uiVI CjIjLulI I ^^jlm \£ ' 

c" ( nl J | IjjaJLJtJ ml Ju9 l^o£j <jl JL^ ^L) (J J ( nj fj\ L^JJ-^JU 

J£L ijjJ\ oj^\ j.j «a unicorn that is eating a flower)) 5jl < tl JjJa 

... I 

4jlJ ^J-aj (j! ^1 **< <" < ol (J7 j9^1jj 1 g . 4 rth^o 3^.ll£> ^j_Lc 3 Ju JlC ^j^lj-J 

, 4jj. tjj| CjljLgJt! L;r Ll 4_1 JiVl lLbjj j -v. 4 t<<i a 4-JflJjJaj (^J^ r? a 

^3 4jL13 L$a3 CjLiJ ^j^KTlj j .Mjtl jljJat J£s :4iil 4jl5^Ji iiLuaJl ^! ciJU^ 

t^jjjj r»1 Ijolt **n jJI ciijJj) (j^o* * Ll^-juo 4_flj-^j_4 4j^j*_i Jlc!^ ^Lu! 

Jj_cuJt jlj-^VI JLcl^oJLa . « 4_i-* » CjLa- 4_j I t( JLtj 4_l3 j^ej .\ tj Lqj 

. 4SLULI 4j^_J^oI Jl_c:1 i^k Jii_4 LqUj 4_u>L_i_c. 4ajjJLl Ji ^ (j^j mij^jVI 

4j5e_t5e-L^ (( * * * (jjJ I Jul> (Jjt-OJ JL>* Ij ciJ LtJb (J-u-lI )) (j! 3jL_C j j " ^ n ? 1 1 

J3I <n")L LoLqj j_ju!j 3 J r LUl j . ^^_oL>o^l 4_j_aLl 1 £ t 4 j . <i\^-aJI Lr ^ 

4_LL ((-ufcji) «Went)) 4_*K 3j1 Q^jiir" f .M l^jL£ <jljI jJI ^ VL^L! 
4_j I (jr A 4^S-j^>JIj «goed » S I jj jjl sL^3 6j3 1 lj V La ji ^Lc 

CjIjL^_a (jt^J - 4jLjSUIj 3#:Ij^UI UJLiiio I ^Jju (jl Lul ^jLjJI 



(ed) 4_£»Ll^| (j^a 4 j ..1L1U.VI 5a_cLi!l ^a^Lstj 1Lr L^U!j go 4jj-_JL>j^l ^ ^^tja ^jl ih a (*) 

((w^plt) .Went ^jLiaJLl 



V fogjui<)jogjS 



^ d All ^ i^LS SjL^VI Jjl_3^j ^L^lo SjLU V$ .i t MM ^-jt 

Lol .sj^jjJu ^rj <j! ■Sy** i ^-iL<J^j <4 nj V mil cjljL_>Ji ojla <J£ JjfcL*Jj 

£^ 4 I Ml 1 Ml ^[^^0 

4_jlJ lj_<u ^ j mi r j_ljuLjJI (jj-SJI ^I^Lb ^jyJI Lljs \j 1 \ y jJz> l-uL>-I JL<i_C. £yt 

^ufcjL^ 1 Ja-^ljJlJI ^ ^ K <i \ tixjje_i culjLc^ oLii^ (j^o 1 Ujl^ _ (pidgin) Cry*-* 

^jSJj .4-t£. j 1 *~ (j\ U^J ^jSLaJ Li^lB I j m 11^ 4 In j 1 im Li^jl l^jt L*^ (j^a^/l l^j 
.SjjJLuaJI ^1 ^ *m <i (jr 3 Sj^q J^V 4JJJI JLiLsVI ^ J_cw ^cJLu LuO£. ^_lA3 <K Ijla 
Lcj Lb^jtj^ cjLJSUI L-t-ujj^ tcJij^ ir\~t\\ jlcI 4J1IH j f iH^lift 
A ^Creole ((4-Jj-u^)) cla-l^i _ ; i A jl^ ^1 4_JL*^j 5^L^ <JJ 

^/j 4_J^ajj-^ ^1 JjJtjj ^? (j^Jse^J! 4,it.l,ll ^jLfi t jijjj^Lu < <il L<^ jLual^Lj 

♦ 3; 1 tl/V I 4_tJ 4_<jilj J ^0 Llaj 1 o I o f J 03^ J ^ J C>^>-^ n I" 

tCM Mill ^-t-aJJ 4_t^>L>> (jjjijljuo cllLxA C^jL^ * IjjvjLSLu iJT ^> Cj*^L>J 1 ^Ji^J 

«3ju>.)> 4_i_3 ijl^Jul ^yJj cjjIj i^yjj-L u ,, * I I Qj_aJ I cj! jljiLftj JjV 

/j^o Jj^; n Mitl ^JL*j ^^ujl jJLl C /> . LoLxj 3juJU>- 4*11 i( Jjol£LlLj 



J^>i j^a -ir"itl 4jjjJlJI Jd^jl j^j>. _jT 4 Jm"M-II V5Ljj^at A-JIj-A ^Jj ^Luol j _i nil 4 <iK : J^_u^(+) 

((C-S-jkHJJ ) . j i uVI jl n't^iJl ^ 4_Lluaf CjLst^J ^yi iIa.Ll-v- ^ ^"i 1 1 j lLy JJj 



J^L^j . Ju (jrlJteJb 4-JtJ 1 >-*-uj I ^ Cj-j-jJI ^^-9 Lfljj^a J ^ "1 uij (_yjJI Ju_Jl 
L^jLb 4_iJJI d JUfc 1 ) i,u jJli^>] J Lois 1 ^cIaj La J <r *3jjJL«.a CjIjJLu 

< JlJLju ^ya 4j9j_la_La 4_iJ ^1 ^3 Lj« JSLj 4 j n j n SjL^I 4-iJ 4jr JJ CxJ 

lj^j>-l 3j-^aj .j_5tjj t3*l t 1\ ~\ 

L_a3 3jjj-C. <JT A 4JtlJl Sjj^-C. (jl tJJLiJ I <t j^i t^_La5 4JLjJL>. <jr*J *4.ftlJl 
^j^o 4_jJa}Lj L-a j « « rtj IjLAj .£jLlJI <UL>.j^a Jiilnll 1 «a,.\ <r 1 ^ ij t m,i" 

,t IL» tSjLjj oLi5xJ ^"1 ,> tBju v x d>L*J ^ 1 O 4-jj)_ * <^r> 

jcJju (j I <it <<il I Lu=ul j 1 11 rtj IjLAj) . 3^_j^_iJl JUlj Lo jJ q^JS V 1 

i 4 » o 1 ^ jJI ^»M^J1 ^jJj 3j_Jj_iJL3 : Li-tiJ^-J3 ^B 3jL>J *Li!i! 1 gUl 
Sjj^jJLl jc^o>ULl £yaj . (3^£ljJl LgJ^a_>u ^^lll Jl£.1jJL!I (joijJj 

3jJx3 L4I 4-llLaV ^pa^ju I jl VI 4_c 4_j_a_4_aj>J I 3jUj.t,"ill ^lt"ij V 

,_fl.-,n, i ;.-,<l slii ^^Aj Cua3^ 4 j rtj ^ 4 in^ ^ ja/li j-5tJ ^jic 

(j-m >» Oj^stJv . LjaLc j mi r 4_j^Lj La^ <i f L^J^? 1 (J^ cr^ ^ ^ ^' 

i CjI i,"<i r n"^l La (jLc^uji ^j_5t->Jt 1 JUb (j^a L^vl^_<^i JUljj 

~*!hj*^\ j-^ ct^I 

^JUb ("tllS JLo^ i^^u^LaJI ^j-u-Jj i^JLl ^jSLliJ (j! ^U", < n j 4_^L3l!JI ( j J a JSLui 4_iJJI 

CjVI— >. l^JLLa (j( jj-o ^-^^.11 Lr^"J »Cj^cj V 4 4 1 Lljoj ntl 

a -2^>>3 ^ Jl£L jJlLfl <lLxo£ ^j_u-J Ju oVL>- I Li! ( ii i'ild * Ij'VjjLj i4_i_u JlJLo 
^^k. ^ J>>>>* >-x£. 4_>U3 ^LJLj /*^ > ^JI 4JJ ^ ijUijl] 




^1 i nVl a jij)t jln" i nj ^ufcJLrwj <jUVl ^-^f ^L^fcj (j I ( rt'ir mil 

Schaden _ 5uJ£ ^jjl! j.iJ ^jJI ^Ui! jjL^u Lot -j^T A, J^>. *>«a 

ajjUVl. freudc 

CjLujIjJ L^jLu (jji i 3 j .j ~< *s jji mo (j^o 4JLUI S^j^X. ^^j-Ll (^j^>-t (jUfcljJ 

/ys 4_iLLUl 4n„M ^ 2LiUI Jl rtUVt L^j (jt ^Ij ^l Jj! jJaII 4 j 1 j ^ &] 

t^SUj Jaj*jj ^»Uaj 4jjJlJJ! CjIjL^JLI Q^q-lj 

^^^A Ijji-tlLa 4*111 4 j o n 4x.j-t]| <jl ^ul^jJ! CjL-uIjJ CjjlS JL3j . 1 o^j j i,mT1 
. 4j1jjJ1 ^1 r ^ l-iI rVl plr :4 m "<U ^jl«JI ^ 4j»UI t>j->j-C. L7 lc jJJLa <j\j*jJ 
^Int a A'tc 4 till <L>JL*JL CajLj j^tj ^If j-U ^ 4 i n a't *j^_>J! ^, t V< imJ 

* (^-LojJI jJLI £>j£ < <^*1 t [yJ UjJ>- Luajt |>,lVl r nl SjLiVI 4jlJ Llul^ (jjj 

J$ ^3 jl ^ IjV1.h1 (ji^ SjjloJI jIjlIs ^3 t Borca js aphasia 4 « in^i eJ^ju 

.4w4-JLu Cm rti Jl3 (ji *U L;r Lc. 3jJLoJI C-oL^ ^ji ^^^1^ t4lnm J I JUL Lo-jJS j nifl 

Jjb» JjLjO 4i*f nil t ^ M TTJ ^jl 4Jj ^ i <M U" < nj L£jM-J 4_cu_CN- (jiiJj^q ^Lfl 4 

jjb Jl^)) Jl-o Jl 3>j^u£ 4jj t \n JLatJ 4jSL!j i«S ^jUnMl ^ 4j3^iaJll j»JL3fcu-uJ 

L^up ^Ja ^ j " rt j) "rilt 4 j i ill uiIWm ^i-ill (Jlj < (i ILa «ScjLq 1 o ^jl . IjluiI 

l_uj-JiJ 4j oj-^j I J-* jLs i Wemick Is area 4JLLia Cr ^j i^j—^l 4^joL« 

^ jJ-juaj (Jii-tJI I jl^j ^LuaJLl jlj-bVL^ : J>1 <>>U j jM ill 
jJUuaj uiLuj-Jj 4 nU<<t 1 <iiii ^MSJI jJjj L^jj 4 nU )a ^L^^JLu^ .^'no M-J L^iSJj 
J^^^ dJUfc t,"iiii jlj .djJjj ^jJl ^MJ^JI 4_ik. 1 r 4 rtln U CjI jU 111 

5jj)~><JI 4 U f a 4^uoLxj 4jJJI 2L>JLjla ^ 4 U mi") ^^xl ( 3^ 3 ^- 4 ^-Itl^ ^j! <iUj ^4 i aMI 

♦ ^(2luI Jli. 4JU. ^ l^rtitVa Jl*3 ^1 4ilaitl ^ insula 



■ 



O&l U-r^J 4 ^ ^ (*jj>«>^ <_r^ 6-^ £— ^ cr^ 1 ' j-^W 1 ^ 

^jJl! {£1$ i^L*JI *L£jJt (j-^o ! Ju>» 4_tia-i3_re_La 4_»j^a ijr ^ Q^jLloJLI JLilaVl 

. .IU, 

4- till ^Ltj ^J^. 4 t i. SjJLd-A ^jJlIj . ( t <K J I 4 tn^ 4j! J <w 1 1 J£T JLa 

<j1 ^Juu^ . IjujlJo Loiicj 1 jl fir oj) ^ I V**' * : (jT l«JLl uLa> cfJJ j (j^LJ^ 

• c*jIj (jic ij-toJ <J^V1 ^yi^. ^1 1 ij^bii^ i^jjtj *i_£jJ! ^ ^AP j j ^ cy* 

^\j—u3 jjrA ySjX\ ur^3 iSLI ^^LJkJ I (^jJlLM (_-a_llJL lij-ju <UL>J! aJJt^ 

^JLAj . L ^sL>JI ^ jJlLI! < CjjI^IJ 4_j^_B 4_JljLj9 Jj_j>-jJ L^o^ V SjLtfuJ 

♦ (.Jij^jlIJI 4^jjJss ^^ic g LcjJ tCjljl j'-^-VI (jrit 1 tjin'k tilljj i4jUl1 
Lu^_aj 4_11_>J1 ^^-3 L^jSjLtiiJ ^Jl <i" ^ I ^j^So <L-oj 1 trw 1, 1 ^j|j_lJl jjl cillj ^ It,. 



jLa^j 4j! VI <<Un^ Sjl^kIj Bj, i i *s jl->ol ^ylc t-dl Jl3 till j ^Ic 



^Ul ^ Cil <aKJi Jiuiij ^Jj 2 - SjJLaJt L-uiLw? till j ^ Lu t5LVU! ^LLjI 3jJl3 j^i 
Jlj^^j <U\ ^ (jJLiV Jjl i>n <Ufl j-*! ^jLa <j>> i ill i-jL-ujiJLj^ 

^Jx- cJjls U£ ii>jJI ! jui> jj)i/V> Lajik, ^^Lc^l JjL-u^ ^1 ^LuUJl 
Llj>o Ij ^jl r 11 J->*j 4J L>J Li 4j L-oji 3 1 j^o I jj3 jLifl , L^jj* (J Ljjv. j 

*5j inr ^* j ' ^ L_j_Lj-£3i i^Lfljo jj. r ^ \ a ^\ *^^jJlI ^Qjbjjjj 

Cj^^oL>-j - j'^ ' 1 1 ^Lo-lj ^—o i .a T>J <_ fljl jl-Tu ^j? 3j» 1 n VI ^JLc 1 frf^l ^ 

O^I C J ^ '-l ? Lt* J^J^ » * Jjj ) rt ^ri< l (Jjj-fl J-*^J -(V) 

Lai i^w.nll J ^>LSJI ^ ^^l^Ljj^a ^ ^ 1 J j cfJ iijLc. jl^sV 4j^*JlJI olji^H 

i^^i Lbj) (jl u » i <J I 4 K Mtl 1 L^jJj < J-cl^aJl 4J3jjljo jijtjUl mj 
(j^iiZ. iiijjjj^. (jiaijjLj Ujlix JlLd^j - L^-J^ii ^ii-l J L^jt^>-1 (jj* VjU iC-iifl jt^la 

^jju ^ .((This is a Wug» cjUK 4 .^a ^JL^i- IjjjjLS Lja ^1 
u<Thcsc are ...» cjL^K 1 o j < ^ cjLIjLSJI ^Jla (jLlII 1 ^ j *^ 3jj_*-o jlf 



j^jJJJl t rthlL ji^jLucdl Lol ,«WugS» 4->Jl ^LJI ^\ k« a <,n.,^ j m 

2LflLuol 4jj jL^oVi ^ys j-<u>JI 4 t-i.<^> SjlcLS (jl ^jjSjjlj V * jJuj L*j£ t^Js 
cj! qKII ^j-jo ^j^SLu^j ^ ^ I j tCji \\ ^ l^t 1, j_4-j>J! LiL^) ^-£>l_JsJ1 ^^JtHI 

CjLqJ^ ^jJI «S» «-3jj>. A^LudI Lla>. (Jjjs Z)- 4 ^JLh? (j^l 3jLjJL>JI 

i Jj^oll CjLU£ L» t l4-'v L^j V*i (jpit Ifl < nrti 4JLj^laJL i4\ irk <ii a 4-uljj-fljG 

. 4j^jcJ|1 SjLcLSJl (jjJj^itJ V 

4 » j 1 <2>$ t^juoLtl (JjL-iJI j-4 I i r> j! 4_>j_*_t-o <jjJUstJ (j-^L^J I j « It I < rtl'lb 

LoJuc . ^ j Mj J£ U^>H 4-j3j1^i\VI uryl^ J£j CjLUfLII 

t <jj jl ^'jV I 4ijLtJI olX-& 4^uj1jJ JUlj iS^-c <JjV j-jLLLI 1 £ Jufc < ^ 1 j } jj^w Cjj-uj 

JjiAJIj £_4j>JL£ 4j^-3til( ^ j 1 n W j > ^gj) -* \\\ ^L-oVl (j-^ V Ju 4JtUi 4_>JL«_fi 

jij^aVi ju£. j^, t >>n 4— mi „, -w. cj! jjLj 4j) ji>)Vi j j " t* 4ur -c^m 

4ll iri a tlijL^ < f \u }j^>> (j| i^jlj^l (jl Jl^Lj (JL^J . 4_la^L^ (j^jLuai,! 
t^Cjl jwj <iTI) 4— pj) 1 1 ^jIjl^jj t^^jl oK lJl!i!Lj < ; <j tr\\ t^^LSJI 

4 J O jUl "< < r i, 4..J < 1 dtlj 3j J "(^ ^_gj^>- ! Jl^-cu I fig'*! (jy^ 4_)^_«_< 

: 4_) CjJLdloi Lo^a (J^Vl ^i^. f-j->- tjr^ clLUjjjv 3j»SLaj ^j^ti JLvjj itiiJj ^1 




iC-*jJ 4 <iK jJU>- ^yAj ' (( <-^-I » 4 flKj , l-ajjJI (Jjk^J! ^JjtS (( ^juj jj j^ul) \ 5k j ! » 4_*i£j 
Lj^LuLajjjl ^)j_3j_*J jij, <t K"u ^j-a ^ht a ^jl VI . LfcJLxj I Jut j fltVi V 

LT>JJ 4_Lu ljjt^4-%j <jt ijjljt 1^1 jJLj>J1 jLscjV - » JLscj t > < >■-> ^£jf 

«S» Jl < U ri**, Ij^jtJtJ jt ((((jji^JJ^jJ?*) Jiu» cdj Tr." A c_3^5tj JjLjJ 4 <lK 

.(j^L-u c_3j-3tj IJUJ 4 oK tlryj 1^ m i Ij. «-<v3tj (jl ^J-^j' 1^1 (< J^1» 4 <iKtl ^nrt'J 
:4jj jl^tVLj (>oJL>-"i oil ^ylLv Ijj 4j&jjLa ^ i iA\ Lg-l£Jj tdJLdJLja BjLcLaJl JJUJJ 

.(Lp^]y<<rJI v^j) «technophobia» Jiu 5jujl>JI 4j)ul*oyi 

OJ * J^"' ' " J ^ ^^L_ >J I j^jJiUI t M"iTLj Qajl ^j-jjLjj--iJI jlj-flVlj 

\ M,lr )) t<i.l-i 1 Jj^Sjj . ^jj^-iv, VI jl^flVl 4_J] ^Lbtj ^i^l CjIjj^j* 

i^jljj^t o^- 4 ^ cdli* 1 ">*^^ 3^ ^L^^ J^oLla ^j^J ^^oajJI 




fell » o^jjlj ^-Aj «fall)) (jjJ^Jjj La l^u^ ^ <3 t j * ((bell))j «ball» 

j— t j <^J 4jo_SL-i-^ ^jjJLjaeJ ^? ^_£jL-3 till j JiLoj^ .Cjljj^JLl ^^-3 (j^uJj L^J-^-J 

1 i i>\ c <±\\ny>. cjjLjj .« rose»j «nose» JiL* t 4_j * ,.,Ji oLjiSUI ^ JijLLII 

<( ^ j) (i a j i f )) 4jLj tiJ <lLjLc .ilj-Sl 1 (j j <XjLt.o Jlj>.) t n i. a J <r 

J^Gj *Cj hi "m 4 4_L^_L> lIjLx. L<_u p " ^ ^ J (jr^ ^ O 1 JL_±j *^ . tLj^Jtli 

i« JjVl j-A (j\S Lau\ <C (j^UI MiVi ^ I JL^. Llli...i tjK Jui]» : JjaJLllI 

(jri j**m r n *((JjVl jjfc (JjSij VajJlC Lr Ju=>[X\ <£J) \ i m^M |jL>- I ,1 j* < <i ^jL^ JlSJ))J 

. cLUJl£ q ,,,, jt 4_uLiHI j Lj^tJ 4^tj_5tjU3 (^J^Vl 3JUj>J1 {j} I jlj^Vl fJajL-a 

\ <\ <g j"K (j-c^o ^ I o' oj 1 * ^ **' * j *" ^ <j<«L-*JI ^^Jtlil < MltLj (j^gjl <r>U La I 

^JjJJL>J1 j! >-Jl ^ 
JL^j t Ijj oil nl < mj i ntij 2Ljj»ju-> (^IjJ ^jJj-taJil ^jL^ (jJJj Jjoj 

*(j^>.i cj! «iKjtj .4_l£. lJlxIo-CJI t 2>^>^^( jl^^U (j^L^j L*£. ^ J h > mjj (^^^xd'j 

: Ij-J^ jJi^! 4_j>wj JLj ^1 o"<t>Vi j-pJ (^jjIoj j j < nrt"t 4^1 V m a (jr iuaJ I Jut (jL^ 



.(^sLjJ! j;<) til! t n 1" T I 4JL_>. 1 < n hlb qLjI Lc-aj ilL 
^ jr 4jr in't £j£. t^JLHl J-/iaJI Cj>1j5 jJLl <— al3 ( ^>c <*^>.Lj 5JL>JI 

^■U^JL) jJi^ 1^1 "< tl O-ul JLj9j *(^) (* J-^i— *i>-^ Cr^" ^ * f J JL^^f 4_j 

i 4JtUlj ^^ISUl <L>JL*i ^'^iVa (j-G-oiiLa ^JL^J ijr fl L^jI t t T JwLoil 

♦ tiljj^jj 4 <?U raj L^j^-j 4, a, In 1 ^u-dL) Lis j^jlX I ^jl" n\n <U L«Jfej 

s 

CjLjuLu ^ lj.il ^ 

LajJLc j ni i\\ ^j-a l^^L-lm^\ ^jLSs i^j^vl cjLqISLjj . o1j_^>Vl j..i.>-<uj ^1 g.^j 

jlju-^y 5 , ^ , ^ ^ 1 1 4 ntVrU (jfS CjI mi'i L^jLSa ifiLtUl 3jJj-£. i3j_<a JjV < Ijjjlo 
t4_L^L CjjjuaJ! 4_>JLjl-oj ^LuV 3ifl"n nU 3Jlj>.jJ1 <? ju4> JlaJJ » Oj-uaJ! <L>JLjl«J 

1 <>a 1 mi m 4jI VI 4->*j]1 c-i^l i^i *) 1 ^U il jj L$Jj 

^Ir j-Jtill .1 r IjJa (^j^dJ U'^ (j-a L^J L*j (4_iJLII Sj^jjJtJ 4 I n "n n 4 

JtajjjJ 4_JlU1 ^jLJa tiUj ^C-jJI L;r ix. - ^LaVL) ^j) o t <i a JL-SjJLI {jA 

(jj-oJI ^j-u-q j -v. ^LxIjj 4 i u J -v. U udJj J-ua_3l ^jLa^j ^cjJlSj ^^^xu 

jjl^JlJ j^IjX. Ij-flLu^l (jLj ( JULxll ^^^L-u J mi j T I ^jl J MiT J-J-dLlII 



p$ r ■ i n > 1 IjQ mi ^1 qlttl <j-a 4__ y.^Pt^A JU (jy^-— ^jj^ mi t Tl (jj_UI CjLujjUj J_Uj1 

4-lLjtJlj t^JJ ^yjh.jj ^jjjJlj V ! ^$_a (^jjjLjJI <j-aj .^jrUj^lalJI <jh J i n rt)TI 
jLsejJj ^a-£xa_>.j . j^k mi Jj ^ j **' - ^jjlLJI _ until ^cJLlj (j^Ji Jj*JJ$ I JLaJ 4 j i unit! 

jjfc ^jjj inttl u>-JI ^1 a-L>VI ^JUJU (jmi mjJI i_fljL^JI Jt> : ( ^J__1_J ^ 

L_£j j>o_J Lt j}\ JpljJ-JI < rtni^il nii r <^r— - 1 mi I j 4K Mitl < < U'i <jl tclLta ^ 
JL>.jJI ^jl Qjrtlnj 1 a, 1 jr ^ ^ T JJ UJ 1 -* 1 '-"J — aJ — — ^ 03 * '"**' .'J 

L^K djuk t lj dif-w 4jl jew fr L__JI ^ 4jLiJI j^MIl <j\ ^jjji^tj _jL_1__JI J£ (j-a 

<-<^tl <l j flj f (j I J ) . 4J3l_L.ll I L yu r xl^ 3jji^_iJ1 £jC J j t"l (JjS— I JUS 

<jjo j__Tb 3J.j^Jl!Ij ^jljiLL 1 g\ I — JjG L*jj 4_x1j jJI SjuJiaJIj (jr _uLoj^JI 

fult"U 4jj__$ _j|jJU3 (jic J q " « J 4J_* fdjUtJI t^lU'Tl J-J-L_!l 

(jl ((jL—uVlj) -*^-2JI ^ujJju _j)L__* J" . 4 pit Vi La q 1 nil 4j^___ -ia-J-— ( _ y L £j 

L^*J— J 1 ) j Ojaj^L ^juLjuJI t jjO L_3ijjJl_ 1 4 Ul ^»j^U I ( j^3 
J XJ_i JL_V -IJ J J nil V (JjJ___Jl (jrr rtill jft lr (( (J|jJ___J )) 4 Q Kj 

_ jljjlu- ^.Uj > (jljjLstj La^jV in j II JJLJI ^ 4_uj_>Jl cjLl^IjjJJ 

: Cr JjajljJI ^——jL—iVI — oJJl ILUI — _«JII ^1 « (^jj__H I )) j j uil 

_ Jlj-iV I 1 ii. \ 1 fj—SutJ 3 J It til 4_i^^J^_l : iJI :lJu__II ^<jiia 

^lj_vV — 5 I J t a I*; J Ml 4 M ^jvQ £jJ*Lj ^jLj n j "t Ml jJj-jj .3jl_jlI1 

(jai JLj-aj^ I J~iJ J^x—i—uj * 4 j 1 ttl 4-i _ 1 \ \$\\ 4 jl c mi j T (jj-jJ^JI ^jjo (^^jlJI 
(j^Su 4JL> ^ _ jLu^LIIj *4_jLc-a 4_a_j ^_b^a_! 1 nj^a— — 1 1 ^j'ij ^1 3lj)!n a 
Ijub ^a (_p»jJ_ I La :4m til 1 n jtr>j ^Jlx L y3 <»__«_> La.V if V] it a ^Lt 
3jL_VI . (jjt Ij-j-aLSUI Jwa— L Li_judj L_l jJ ^ it a ilj j-aVl jijSLu-uj S J < r> i 1 1 




Lut J 

. Lu^JjJ 4 mill ^j^jJlH Lu^_U-ai> 

ImjJwuljJI jJLI (JT 1^ J) ^ I-i n 4 < nfl i ^aVl <jLi Ljlx ^joj Jj. ajjSj m j^Jljj^ 
^■j-L-^Jl 3lj)U 1 4 Ah ^JLi JL^Vl Jl^o ^jfc t 4loLS^Jll 4U" ... U 43ljUxjJl 
<jl cliJj JjJuj . 4 a <— ojLLdjJ JLoTLvVI < > Mr I Ckioi^ JL3 t ^j_i-uJjj_»JI 
jcJLI L-ajLUj 4jL$HI ^jJa 4JL« j-j— stj t^l ^ mi r u-^j-Ib 3 4 ^ ^-U 
1 j 3^£La d JLAj _ l_j£jJlI1 ^L)^_j-oJ 5 tVjtx**. a 4_ljjLj>- CjL»-" < 4 A l*i ^ 1 1 

4_^Lj JuJ J_j l*s>1 oj j_JLt-ea_j 1 a 1 c K 4_jLj i j^J> >Jl ^C-JLj f-^ut 

(( 4__u>i lojJ I )) 4-_cJ^lll dL^I «_,,.. 4 j 1 ttl CjK t intl JjU 

j j. j< juk ^1 4jJULb jus JjLs jjfcj t (Connectionist) 

Jj>J c-jjlW>a 1 7t i 1 11 4 ^jajt-jJU ^ j <r>"TLa i 4 rM ♦ LbJL>-jj J-aISUL 3j£a]| 

. is,,,,* Sj^ai J£LU! 

^3 ^ ^ j <j ii a ^jL^ .CjIjJLj 4-xJbJjLj 4jj V in J-j>o L-L^Lb 
(jl 4_Lfl_LAj>Jij .jjlalll Jucb ^-jjLaj ^^yjJI jjscj>J1 (j^j-^l Ojui CjIj Jju 4 t j jlnTl 

L^jj—t-oLua * J r J-j-uLjJI ^jj^-iJI (j-A (Jj^/I ( h tt^"A\ 4 ljU ^ 11 n ill 

3l ir>->- ^^ylc j-Iaj tjrJ->- ^jJsl tjl Jj) 6 a (jt^- '^^^ 1 i^^JL) ^.LaLj 

LfcJ^j>.j 4-SjjJaj ^It "m 1 j *^ 4 j <nfrl J^l VI ^"m inj ^jJ 4jp3 i^lsjVl 

ciJLlA Jlxjj 4jI LjLljkI ^" n 1 11 j l^j) < > <4xLu c-jJLl Jukj I j! tj^J .tilliA 

4j^ 1 r (j-o tjL^J .4111 1 ^jJlc j-aUo ^jLfcj-j j_^J 4_j_^>JI CjLuLSJI 
^l**t n i nl oJuJuS UjIj ^* ■ - ^ * ^^ua^JLt ^ j 4_?cj>. ^ J V< < »l ^jl J^JJjjl J 

j j 1 t "n) ^y^-cf CjLcLljj j_jLua cllLl^Ja : ^jJLj ^>o 4_ £^ "1 ^ I 4_j_^ ^jrUu j-»*T 

/^j Lull I (JT 1^ 3 j UV^ 3^Uv J-g-tj tj jUTI c^LitlljVI ^ <t 1 n j (JJ^jj jjLiluj 
3^-u^ (j\juutA\ 3^_aj£ crv^-* i iJ? _>Jl ^ISUI ^ i d-w ^ tj itnTI 



(jLfe^—jJI (jVl , v 3 * U t inCifl <jl 4_jkjjJ 1 ylj 1 <i t jjjjl_> jj^j^a 

Lr Ji_j_iIaJi cjUtluVl j_-u_i-o ^If ^^L-uVI 
I JUfc <j^a iU» d < ^j^l CT^ ^ ■■♦-la ^- 1 l*j <U (jr<-^ 4_iill Sjj^X. (jl je-L^ljJl (j_a 
Jfl r ntl <j^»J * jl^Vl fj\j j_t^ljJl J-t^ljHU (J-ua^v J^-J cr^- p *> ( £\3^ 

I j-^jl mi"m (jf LaJajj-Sl (Jj) in (JT _3 Ll3^ I JL_j_o_o (jL£ < rtj*^ JJ ' ^ "'*« (jl 

. Ijj L&l ih^l ijy lJ! 4jalj3-Ji pi a"i JL5tIL(-uj ^La I 3^_?e_cu J jf Ijl ( ci J j J 

.«<L-t3 J^.ju 1 J t n I Ljjlj Lij^f t3^ o*iU 3j-ae_**uJI O^-xj ^1 5Lc_i L-uyTilj 

^LstiLI (jLjaliaj t Ljjv 1 o^t (j-« p Loj ^Jl ^-ijj p J j rr *r i (jLLaJe-a ^LLa-^w 

i^-L- SjJLdJI £yi SjJLL (jl a{j3j V 1 a<pl VI i 4jT A_uIaJI t_»LitIuV1 c-i-u^jL L - P 3 

(^.Li (J^-^ <-^LlAj <L2j^Luj (Jj^taja j-stU 1 <j I ^^-Li (jyfc !^_J 1 j 

tfjub *L_1 ^3 IjJJ 3_}Lc ( ^ i t i J (V) < jj^" ^i^. Lfl ijl£w<3 ^5 L'm ^ tiJLtJk (jl 

q^ojLSj I^JId jl^ «C< -wVt ^Lai^- ^t^t <\ (jl .tlru>*JI Ijla ^LulL ^jJI jjjJI 

31 (~(i*i jL>ol j-A * jJ-jj La j )a i^^jujLuVl Lfc^-uG CjI m 'w j 3^SLs (jjiLc-5tj 
^jj^-jitSU 1 (jl-5 ^3-' LT^* ^JL>. (j^A ual j j-A La-£a + 3j— tliL-jQ ^JtJJl 

(jLj l^jwLtJ (jl 1 3 j y*\ \ \ (jublj^JI (j^a ^c.jJI ((jjJLuajflJ ""wVl ?.\ air ^j^a 

3j JlB j^uLJLI d^-uQl <LojjL>. (— »1^_uG -^-*jo Lr -(i> 4_JtU I ^jjiii ^ju>Jl CjI^jjIj 
JUu i^LaJjiJl JlIc I lj>^j Jlj>o (j! ^vLill ^j_c (J""^J Lr Lc ^JLI 

^i^. 3jj o a JjIj-JlJI (j! 4_L_^ L_JLtJl ^tnl t«VI ^jj^aJtJI (jL^ JJ>^ 

4_1£ (jr ^_uL<-uVl a ill I jut jl flijj mi jTl j ir L^J Vj <(CjLI j— lj>JI » 

jjljJiJI ^j^i (jU (Jj 3_j ^Jl 4 j i„(i aj "*JI 3j SLiJl lLUj (jjJb j \n ) y (jl J^_^a_i 

. ^-jl_>J I (j^a C_>^L>. Jil (j^a 1 mi n (jl J^Laj V 

dJjL-uU 4j^uSL«JI 4 « nJ.<^tlj i^jjJsalll ^ 11 rt «T) ^A^, Jt^t^H I JlA ^-3 LajL 

L-^-jJ^j ( ( JLa : L^L>J jLiitj <— »l jJL J^LHI ^1 4jjLt^a ^ ^j-.m .II 

JUJl>» CjI^) «^a-n 4-t^a i_-< l/w Ljlj Ij L>. L>o tc^-L^ JU Jl>» ^lf_ LVlI I 



J£ ^ Sj^vjJU ^Mll <<L>j mm 1 1 oL^aj^JtJl - " , nil ill ciJjlt Jl 

UjpS 1 JuVj 1 I SB Lt} jjl miU 1 JLA (jl 1 jLLj < J*C ^gjs 11 lj3 — LlA JL-^I j 

4_jJg LLl>- ^iJjl f m )t oLoljj ^LqJLc jl^^ lj! j J ^ j-^l ^lc. ^" * " 

Jj^jj * ^ JhjIj Cj^*- 3*&£ 1 ^ jL -*" L*^* L^>- u^=? ^ 4jLj9 t j^jL^ (jpLiJ 

IjJIjL^o ic >^L_>J1 l^JlU! ( nllU ^jL^I ^jja^a ijijJaS?^ >>» jj » jljJaVl 

^jj^i-VI <jjf jl pnjjj ^J^^j Xt£- I j^_u *a 4JlL!1 ^Jju 5jJli 




L^j! jj <*V> ( j£L^j 4_jJVI La Sedjl i n\\ «, r I rnj (j| LjJ «l_3j^_>-)> £>x ^IjLlLoV 

(J> <iTI 4 » j^n^ T SjLcL^ ^Iaj ^j-Ll 3jJLoJLj lLiLjLuj^-jJI JLjwV 4 rt <^>j (_LiJ^j 
t^lWn 4 rtj if 3j^LaS> 4-Lfcj JjV jJuj ljufc <jl j^l Ulj 5^_lUoVI <y& ^-uaLLI 

LLci i>JI ^yaLu i— > 1 1 j ( j_c ( M**i V")V L_gJLu3 1 ^^jfc LfJjl <<itl CjLjjIjJ 

4l,„l,„ ^1 fcj^L jJLJI l^K A 

CjLujj^jj CjLLjjv j j < ^ "n (j I Ajjjt i o {jja ♦ 4_uljj oLoj-)LjSJL L>-Lu 

^ LiLl l_a 4j1 VI t 4 ; t >iU J$ L^l£Lo ^ daj—ubJL ^jJj <jt 1 d'^OJ 

(Ji-aeJ I g A^LSj i^^y—aLuil oLL-l^ 3>j (j— C 4_»lj^c. JL-jj3V dJjL_ulI 

^jV 1 I I i ri L^J J in l!l ^JLC <jt 1 JL>| j uL«J 4 tj lUll SUj iJ-AjJl L$J 





4j|jJL9 (jlj i<Lj_3 ^-"^ " J J->-\ In mi 

4 o 1 t a 1 c j Vi *4 j in <i(Tlj 4jj-tUI 

(jl VI i LlaI i "1 a tfjj) <^>"j Lj^j^-c 
4j>-jJLj Uj-i-o (J>>^ ' ' ^ ' "J Ct^ 1 JJ-*^ 

La ^ i <t I l^'a J i^ rtTI I JLA 2 JjJj . 4_jlIL 

t^^a-A <- i ni^ i Q him <iil 4 j i \ i ti 

:4 nl" V o 4 j <i ^yaMj (j** Y°\ 1 < A La? . „1 i n 
4-^jJLl (jljU-aj 4j4-ajVlj 4_j_5t^uaJ I j-A ^ i n -»JLa 



4Jj^j .^Mill L-^iJI ^j^j^JI v--^ 

^ 4-^jf (^^j ^1 4j ^ ^oJ| fj^j^aaj^JI .■■ ^^j^,^, 




4_jt_ub l_£jt_£ (4_LaL>- (j^Su _iL^J 4_2 JL_JL | jufcj l^J f k 3 ULM 3 A 3J^ > .3-^ 

j^jM 3 j mi ill) JaVl (jJL- JL>J1 o-^i *^£bj c^ 3 

^1 CjLljJuJI CjLjJ Lai . j U 1 I j oLilj^Ul <±jLj!vUj t L_)L}jL!lj CjLuJLjJI ^ 

. iLoL>- ^ n Barr body jL> ^ < n>. ^iiL» <— 9jju 4^Lu=u_4 4»ajj>. 4 < mi'i 

Cjjj 1 cJ ?r 4j| VI . 4 a I ^j-u£J l^j — er-^- ~ (J^ J ~*^3 

<__jV1 ^j-a ch^! ^.3-^.3-^ 3J-^ t - J JL9 '^-^"J £j-a j— t-M j^&ju^ 

^j-a 1 j tU hi ^Juu jl^>-3] ^j-a tBj-iU dUl m " 1 11) tllLxAj .31 j^ol 

.^Ijij ch^l lt*3 — < ~ u 3-^ i .3J^ c> ^ " ^ (j" ^- 4__<_uj jJL! ( ^ t ^ Lj_3- jJ j_j_jJ I 4_ci*lj j 
^ ^ 1 jlj'^ j^l 1 ^ JjljjVl ^of (jl 1,^1 mil ^jl Luaj! (JojLjJI ^hta L-flj^ti^ 

^1 4_Lrt„T( t, i d»JLA ^j-fl 5Lj1 toll £Lu3j*c ^jjj^£Lj ^jLa i« ( ^ r ^Lt^J)> (j-u^J 

t j a VI ^ j "w ^Jj j jtl j 1 ^ tiuj 1 ^_£^j i #.1 i u\]\ ^j— * lj \ jljw 

a JL^jJI J 1^. Lx3 (j-u^J j— 4-*/ j-^aj^S^ ^ lr ^ Hit CjI Lt.,.^ 1 1 (jl B 

a 3^ Jj^" ^j—C 1j>^t tlJLJLA u 1^" .t-djl Mia jl jtL j j-C 

4-LSJLs cZjjLj I JL^j t ^iiJl 4_jlj^_C Jj-al ((JjjLlII ^ h ^ a 1 ^'^j *j V $3 



^Ig 3 uu5l Lo^juj 9^09^5 



L^_j_3 Jjj (^pJI «4_j£W 4 j ♦ <i -rlt 5 j A , „1 ATI j_tji>L>JLl)) (jyJ^j 4jJU%-j IjL^j 4 j olfcJl 

^Jj-flJJ t-dl n mi^U (jlsjJLJJ CjLj JuJI ^.£j-u£AJj£ jl-2 I JL^JJ)) I^yJldJI 

I JLjjlj juflj jl (j-«-Jjj ^jj-ujjaj^ jl (jr A 4 jnU rU 4j*ljII!1j . 4lLaJu-oLj 4 < l^Jft 
i4_^j_jux* / \<4 "1 <i jlVgJ 4jjjj^_ju3 (•*< ( it A 4_jr < n m < m a CjLajLu ^1 L>.jl_Ls t^ojJiUJ 
L^j ^ jl £9jJ-> jl ' / * ' -^j j^al <?Jui> S « I Ju_fcj juOJ» t((4 <i in***)) t«4 "nrl < nb 4_dj^jn 

^ja j^Joj i^Lii^ jii^! ^ ^ L^jIjLui < j tsy Sk^ i 1 ^ ' 4_*JJI jl VI . Ijo cjlJo^jb 

4 ,„i ±\\ ( *li J „ < u-^.n ami ^^ii jl^ ^^llui j^kui y \\ oL^L4 

JSTlj jl j " . J (jJJ ^JjJ jl <c>JL^L> f j », u . cr^LiJ i^lj f>-<uu>^J>£ j^ 

JliJLJttJj ♦ jj-JaJ! 4 Aj A ^. i ~ > I j A U T J A U" 1 1 ^jIj^JI L^iSj t^lj-J 4_uljjJI 4__uLjSJI 

^^LUI J> kUI 4_JL^ ^ VI t JilaUI Jj\j^1\ JUiVl 2L*-ji ^ J>LLt! 

«*|jLC^I» JLo L4] jrJJLll ,.t m"> 4 m t a CjL*K lLJLIA jl VI v4_i_3_5^Vlj uj^jSLa 4jLS 
4isLi_aJ JSLj 4jI j-ijCJ t4 1 11 n \ ^aJo^II J^jv- jjju (±u^U^ J->-j-« lIJLJLA ((( 

SvL)Jl2cj ^ JlII Lo . h4)i n cAf^-J ^VJ^ S-L^ : JJ^>"^» 
( rt-wlj^pt JUc. 4_jLjL!aJl SjLlJI j^a 1 1 n iXLo Lq 4 Uii'i jLai , a\ Jj_>o 

I Jl^J J-^Tltk-U ( ^ 1 n n T I j . Lul ^JbjL>ij ^1 4 <^>jjll <_ < 1 u^w (jjjJL^Jl , ij, > ^">i 

4jLj_CJ Ij^- 1 ^ <U„^eJ ^jm )-r\\ JJL>JLl (j^>J1 -i>^-J j|^ <■ L*jJL>- (jr^J * J-*>JI 

. jLbil ^L>J1V1 fj* tij^ jj^ ^' op 3 QJJ ^ Cr^ t VSLjI 1 itb>J 

^LlLo Cj1_1_l>. tjj^jJI 1 V j ii"> ^Sj^- 1 *^-iLl_L>. 4_jjL>. ^1 (j\j>Jl LjjLJtJ Lq jjLcj^i^ 
j 1 r CjI m oJafc jl t"«j j>SL!j . 4_uIjJljl1I CjLcjJi! a I t3j Cj^vI in lit 



4jUJI ^3 j -r Mitl J>La^ : t U_Jl 

^3 5j irrV m< (}L^f clj-4^>JI 4<ll,lj .JiU» jJti (jT i£. <*-3^l3 J> I _i3-»_4_*j j 7- mi 11 J£ u jiiiiTI j»JLiU1 j^J 

(^^U1) 14 1 11 jj 'i 



_ LfcjuJj CT l£. L^JaL^I oLjVI J.>t^ 4^Uo <MI^"cr,.i" _ djLiV! ^Ja 
Jjl l"T 4jju_iLa]| SLJUaJI ^1 j_sLLd j^T j^jw ^j] m -w. 4JLi**JU c<l>- 

4-V < it ill Lot ijjjj-^JI tr\\ i uJl£Lll j>J>"< nn (jl ^jj-uj^a^jS (jr^ 

<j1 JUfc I I r^> I J t^j <i l-Ol J j JL--SJ 4.J 1 <a r (_y9 I rttrVl^l JL_9 t«4-JJ i oil)) i— > Lt-LJ>J i ^j-X 
LgjSjj iSj^jJt JL-LOJ (j^lll CjLjLoJI (^Ij ^jJ-UjjHJj£ J-4-56JJJ . CjLi_L>Jl (j^O 

*DAX (jui^lj 4 o nrl lioJL^. t rtMi"i<l jryw Li]LLA * J^U-^J .jj^jllJ 4j^J-^J <-»LjMJ 
LT l£. (j-o^lj (Jrt^w U^ "' - ^ - ' - "^ 1 <t <j * ^ cilLuk tl>SL!j JL^Ij t^'jJ -^-^^i (J^i 

i^-A jlj— flVl ^j-fl ^-CjJI 4_J 1 (^Jb 4 > I TfUj .(J^J Uij-A^J-Z 

1 (t trt IjJ jt i ^J-iit ^cJl <rta lIIj-Au ij^>.VI jJLutl^j 1 j i ^"t^j 1 o ^ \a 

^jic <Zi\ n ^.Tl Juvf jl I JU-i-o Jl_9 La i 1 j mi (jL^ tjJl^l 4_^Ju j^oVl 

*(j-uSL»JI J I (J?^J fj^J^JJ^ cJlljJJ *(J-^J ^j^j^jl^ 

pint 4-fljuD j JJlaj ^J-^J-^JL^ J ^ ^ ^ 1 <-t-^ (j I }*L^Lo (jlajJLjjJ 

I jjt (J-*-3cj ^L->-j o! *tj?^J l -> L<a j_ <_o j^jj^J J^L_>JI ^ jr li l l < i mi t *^ (JjLJa 

CjLu r«^K 4JLolDt ^jj^j i a tjilj *J^T (J^ (J^^ VLnlal (. i y m ^ 0^^' 




4^k. J 1 » LcX. ' nt i>>\ \ 4 nun ^LlII Jj-^I <yS LajLli U J^i " ' 

4jUI ^ » miIj ^1 .n cr; mii ^11 4„.j, ui'^ * Acrea encedon j nit] 

IjL^J 43djJt* 3j-u^ CjVLw {jja i,iniir'^ JLvlj IjUbj .idJjd cjU^U 

j < rV< rtlj ^j^ujjaj^j£ jjalju (—fljjLj ^jJI * Wi 1 1 i^iTI ^j-o (J^LuJI 

I ^ j M « ^ ^lialu CJ I Ju 4ja_>L(-u ^">i U> a 4_j $ m" 1 J Lo— l£ 1 fl" 4, \ "*< ml 
CjVju^lm^jh^jS £^-Jj' * op 3 J-^-l^ <S^33 (J^ 1 ^! jji^j tl 1 <i ij l 

cdJj 1 it IjJ j| .m^Ij ^-jj <-^LtAj i o ju ^l o** 1 ^ H i^ll 

<— fll f ila I 4j5Lj (^Ij ^ ( it^c^jS Cjr kl J^c 4_jl^_u Jj^LUy 3jJ-5JI jjJaJ 

^ j_i_u (jA^ <S^3 *o^y 4 j mi <tlj Sjj-ill ^ jub jjJoj (jV m^Ij 4_t-djJi 

fr >JI 

j&j-i-u^aj^^ ^j-o SjjLc <"il 1 JL^ L^_)l jJljlj Sj-jJlj-o 4 nUia cdLubj . L^jI nlU 



<j\ j-j-u Jrj^w jjfcj 4ljLfc 2L_4-^a! 4J JL^Jj Jy>. Ol\lJt iijjKJl ... ->JI 

eS-ijj (jy^l *±jljL^.Vl 4.1 m. I m, Jfi OrVJ>Jl I JlA IJL_U^ .0>LcJ JJ-^jII 

ijr l£.j . 3j_JiII a Jab <J£ <— j! i ii "t ^\ J-^lj cr^>- ^jU*f <nj <j! j-ilJJI cH°i .<j^JL>Ji 
.(-LLJjJ I t C\ <JlJ Jukj 5^ i y ij^ai (jl VI ' ' ^ ^ JjjLZuJ jj <ln + i^tj 4j! jjja ^£.jJI 
^jj^jj «To ^ j t"n^ i^yTi its** ( ^ m (JSL*i 4 A i i\*ul\ *\ ir\ r VI ^,<mTl-3 

. jcJLI ^Ir J.0 til 4_aJj__>Jk I d) U) j_^J I Jlj>.Gj i(djLiil^_i!ij j j) jln r l (jy ^ 
i^lj ^j_i-u j^aj^SU «Ly^£L^3 SjjJUt* CjIj-u_u JlLo « (j-njj Llju » 

. l>>-^ ' Jj-j-^ cr>j i-iJJjj _ oj) <i jl"<U j-^-c 4 j^U j j it'l l j y t 1 1 j 

ajufc q\ ^ya j -V ml <j\ {jA JL-JLJ I 11 oJJb t^l—iJLij 

1 jufc ^ jl_i_>.jJI ?Ur jJlj . Lajl^Jj Lujj iLuljj cj!jL«JI 

4J0I ljj^j ^qJJ 4 ^1 jJI 3jj_^jJ| ^j^- ^ >«jLj (jr* L^lj * 1 ' ^ <J£-1 4 loLn 

^£ 4-QJ^ Ir>,ll i?JL^J ciJ jl 1 (i H ^1 ^Lpa ( v ( > < dl (jyltil (j J^> ' "J)**' 1 ""'II (Jj-« Cjljj^Jb 
4jjj$jLll CjIjIaJI q-A j. „u<U ^jjSj t La <J <L}Ls i^lllLj -4ljJ^J! 4 nil I 
^^HJI Jl_>. VI 4 1 in 1 mi j-jLjj JjLujj m^jJI ,4 mi ^Ij^u ^j^_>J L^Lu 

V^ :JL>.jJI < ill" V a LoLoj 4 ii in "1 o 4jLjuLjjj *<m >■ r L)"^ 

^JLjkIj (-Sj-jv &l_3t_A CjLa^LlLxl m^I) 4 jU rt*' CjIj-oIo m£| . I j t ^lj iJLJj^J 

*4J cjjL-rtj ^jjLjuiJI JL>- (jy>* u it II Ijl^j ejlj-j-u dr^j . ^ jT I ^^xujsJI 

JLLo mJ 1 (j-uLiJI dSj't < ril 1 JlLq 1 <ilUa jjju m£ I i Ljj^-Sj 

tM^J^l 1 o <"ill JuLc 4^Lc L0L4J < LjJUc m^1j-i_u (j-i^* JjpS dJJj ^3 , <-_J^_OJ Lq j) 

^Ijj^I LTJ-^JI IjLA ^>jLu^ :MjJJ-«-ll m^|j^_o jrO^ (jX. M^j-i-l c-flil^J Lft^ 

4jJjLa>a JLlC M^lj-tdUj 4m£jj>.^M CjLLljjbII ill ^jLlJI JLl^l oj Mir jJLu 4 rth^iU 

, I cj! n^ill ^><-ul iy* Jju (L^l£. jjuu ^pJI m;I) 4 U mi ill (j;jj>.^/l cjL1x>JL) 




ji^jwj (j-u^at ^LJj La l-«.,(.m i 4jL>.V 1 9 4_£ijLait j> Juk ^ miii < n 

^jLj ^jlu$joj^£ f-^LfcJ <J^1 f>^>*JL>^ Cr^ 0^ >^ ifi 

4_uLitIul 1^3 <JJ*Ll& ^j-l^xj^ *i^\j^u Cf^*- 4 t m ^ j JlII ^Gjj^-Jl ^^ic i-Jajjilu 

<lc LaJt-Je-ja O^-^ L^J-* -0 O?^^ J-^ J-^^U 

4_uL^jJ1 4jfe-LuJI (jj^J * (j j I JjJ I 3jl «" < ill ^ jjj JUJl>JI ^Ij-j-u j^Uo jl mh>I 

jl^Jal <J£ 4_j_3 (jjjl mi "j cr*->- 1— aLoj juju>- ^j^a j-jLLj jj 

^Lul ^ (cgjjjt^'tl Jje-fcJI ^ 4_Li^ IjIjI VI t-Llj^j V Oojtj 4jJL 4-C>4-uJ jJL 

J_>.l j Ijl>. 4_>1 Mill L^-iSLJj i^l^jVI jrj-i LiJLi L_b}LLw! < g| " ^ cjLu_> 

^^yLl JjJL^X JL_5 4_jI ^j-d JU^LjS ^1^. -^iJU^i (J-°J-^ *£>*^ 

Jj_3 £)L£ I JLA <j!SJ$ *^Lc J^jMj 2j nif ^1 4..I ^ JLua (^1 lj j tl L-3>L^1 

,^4JLuj cJiJl Y* • jLU <>jju>JLl jl j^l JSU y tl 'M (JlLJI j^Jo 

^ M-ali VI ^IjUjjV 1 o^U 4jL^JJI ^ C^jj Ji^t rlTI 4jl J-) ^ CjJL£.^ 
i(^jL2Jl J-dl ( . ( j "fc-j ^jV ^1 j ^joijJ • iJT ljj-_>Jl jj U**< 1 1 ^yjz 4 jlj n" 4-Cj U n « 

. Lr 3L&\$}\ (JJjjIuJI ^Iju-ciitj oLjj}^' 

^^u^oj^ 4_tei5tlll jj <■ . . Ju3 (^jJI t UjSM^I ^ ^^IjII ^KJI L*JJj ^jj] 
CjLLl-^JI {j-jz 4 jlr Lx-a j—jJiSL!l ^Ir 4^^_Jul 4 jl ^ r m ^ JlII j 

I Jul (^SUjV ^jL^ . j_^jJJ S, i j rt U CjLLljsbJLI ^j^a-5t_A tLLlj 4 Urt't jVI 

1^>— >- J-J_t-£3J 4jL^ iJuljVl ^JLj^J J^I-> 4 ><i n'l J-aeJ (jl ^a-t^^—AJ^SLl 
jJ^ jj^jJJ 3j_j_<Lo t— )l m>H i?Ju4) C^ol J La JjLjyL I JUv SjLId CjL_c>. >l Milfl 



4jj_Lo Lj^LJw ( j^a i^oVl Ijl^j I » "j I o J ^ * j < " j t 1 J-^ JUC (-ill i<L$-£Lo]t 
it! )LLujj-j ^jjJLI (JjLuJI i£j-stJ^ .m£jjJII (JjLuJI ^ i nj ^^Jj fLuL> 4 nit a 
: 4-jjfc!_i 4j JlI (j^ujlj (j I VI i L0L4J ^ L_3JLgJtj ♦ CjI m >H oLtelia 

t4jL«J! £juk j-^tj L^Sj_L_u 4_jj>- ^Jj ju_ftj m^jJUI JjLcii_3 . 4_Ll^L>JI ^JjHs^a 

JjUcj j^JlILs : Ij-ii jh£] LLbl J-Vm CjLaj)lttl * JlA ioJLA LLoLjI ^ Lai 

JLxjj ^^il I ipl <>>U 4 j 1 hi -^tl 4jI 4^ dj^G La ' cdJj JjuL i4jj_Ll1 

j»j-tii jjoj^^ *— »l *'J f J 1 fllj t 1 JUj j I ) m£ Ij j-oi j-aj^ ^^Ll J-o-Tl^j 

I JL^J 4-jftjL2jo J-^l j-JjualJ ^yjl i Ut i>> j-Jjtj Ci>J (^yJjVl j_a3j *(l5^J 

ujIjjJI ul>LjI j-Uj J-l^3 .43jiLa jLjJL^V 4_cjL 4j^-_>u (j;j-^t 

iljUVI ( j^a 4j^Lu itn^ jj^Lfl -M^>- ^j-jj ni r j 4 1 1 u" 4_LJo 4^ojL^jq ^ I ^JjJLaj 
I "lL tjl jj_^jdJ ^Lit ^Lulj j-jJu (jf 4_j_3 ^j-j*jV ^ in nia 

*1jUJ ^IjJ Lb^ u V j (jU j^tj j-^l 1^* t\f \j& JljI^jj m^j^jo JjL_u CjLujj^j 
CxjL£^j t Ljua 4J^A < nil ^ U V \ mi r j 4 t nil JLjljj toLajL^jo jJL^tj 

j^jjtxJI ijr l9 (jVI JLjl^ JLx jj^ JlI I (j7 1a ml JL5-fl . It m<1£ IjJ-a-J 4j> j i 1 1 

, (V ^Liyi ^ IjjlS : JL^ jl^ (jJI jLud ^ cbLiyi LiJ^ 
J^L^ ^ L_tij ^IjlxV ^jill jjl^j-^JI 4 aj mij m^jlII £fruJ)t Jl >"itl clryi^ 

tjrCfc. 4J j rt rlij (j-L^-uJ^UI I JLA t^j^ 1 11 (jAJj^-J 4_Cj 1 1 n 1,1 4 i^jj_iJI 4 jl -v. 3jLa 




9 juSI Lo^juki 309^5 



. jLj m£jJU (jl^o-p* j ! CjI jlj nU JLiol j^uJ 4jV i4 i>>jj-JLi jL-bj M^o-il! ^jljj tI) 
j j) U~iH 4juj^u CjI m*w L^_l^ ^SLscjj 4 g j m< U <jl Jl^JI (j-a Ljjjfc ljjJLSj Lcj JL>ijj 

(Jf j9 ^ *»■ .T> <j1 4jj_ « I 4_-ojLd_-Q 3 j Mill JjLseJLfl i(j^L>JI 4j^jI CjI ij % 

JU>0 L-SjjjjJ . ^ \jrtuL>JI I , i Ji a \ (j^JL*- L^QJ 'U« f^J Jjfc ^Vl ^ J 1 nil m^J)" 1 II 4 

»p 0) ^jjuiyt^jZ J<nrtTI ^ IjLA ^ JLJ^JLI 

Lai iL_a>LuVl CjIjUuJ 4.*Uo in JL3 i jJal jl\ ^ iAjjj iejUVI *l^£-)f ^a-u> jI^k <jJ 
Cjjjia J-3 (juiJ^l^lxll (jl (jJaJ t< M"< V a ^ j mi 4_Ls (J^j clu^j 

jj^lj jA^! ^ <cjLiVI ^LoJo Vjjj Li* 

fjja CjjIj 4 1 j a 4-a- j "u 1 JJt j < n fljj . 4 " j ^jj ^ ^j-^J <r> V-jL^a t**n ^ ^jj* 

AjI rtj Mi Ji^-fl olj j » ui J <^ ^> (j^ijJJI jl-^V (jL^ . l_xj jJl cjj X *(» H oy^-y* 
cjI qKij <>iTI ^yJL. ^jjj Uj ijUVI ju^. Jj) j rtTi Jj ,t_^ ^ jl^j \ j Ml 

Cr^^ JJ^ jJI CjLudIj t"iinl O-st-jjusl LuatJjJb ^jjjiaJ tLiUVl jlJa ^J^I 

CjLLlj>JI {ya 4j1_>1 t a JLoJi -k! jlj 1 i^I^jj ^jX. Lo " ^ j 4_jLj UaLuajl 

4_j_5 j-AJi^j m^JlJI i In mijJI j-^jJ QA-t-n < ->JI (>u J_t-oljjjl ^jV 1 1 j ,<i'ty 5jl i ill 




(J^J CjL^5LjJ1 ^jl t. i i ■ r (j T 1 Li! n[\ {jja t^] 31 -ar <tj ,^j_AjJ! 

^j-a J£ ^6-^ L_35A-J->-i c-.u-t.uJI j i^LsuWl jjja J_a->JI I Jufc ^ mi t II ^ mty 
t 4^3JLA 4.u/.uJ>Jl CjIIMaJL^ 1j mi "cw Lij->o ojl I ^SL^j U <tl muII j JLvjJI 
4_£.jj3JUa tjr A l^jjj t4jjj)U"<TI 4^->.jJI £y$ ?.\ < <i illj Jl_>»j>JJ 4-l3 Lu jj-u-J 

^ I j < f$-A ) oLL-Lj>Ji CjLoJS^j fcjj 1 c>-* £\3"^ Ijufcj 

cilLiA ^1 Cr^J "i 1 1 « ' ft ^ (j-aJL^J! (jyic fj) jtrwjV (ola^^all Ju4> £>-° *-L>*lj 
I JLA ^.L.jlj) c-oLSJI (!.J.L -^Jl SjiUji ^jj-J pin ^tl Jl_ jv-V 4__s* — uaj 

oLLl>JI aj, .j t,^ <LjC. j_4_?e_4 edLlA L>^3 ilj^ LjjlsIj L>.ljJl3l 

tiJLLA J? t '\'l 

jjL>JI ^j-a J;!^ (j\ (^r^>- gj* miJ ^4jL<3 JjvIj (J^J oLiJaj ^jLxjVI 

I o ^ I <i j*^ CjJ 4 1 j i j->Jl 4 i iirt'i rtt\ \ JJ^»J <j' L^L^j 

jlLaj ,4 i .XLII ^Ij-cVl j-a oMjJI urtjMJLI 4.1 j U mi .11 ^L^jJI 
. 1 oL^ cj > i r? *^ a2 LjLsL-iJI tjljjaJI JL*_*il j! cj! ^jS/I ^ .< ^ 




L _l_c lii _L_3 4_J ^ *\^V ^ Lc <___* j_«L_- 4 J 1 r f Lo it ^L_JI 

j-*-A 4__Jjj ojLSj . v 'Gay gene (f^^Jl^ cr>^» *"h * ml ^-Jl f M-cVI 

LjLJ^La OJ$^ O' (J *^ L<U _ « ^^,-3^ jJj_U )) ^->Q t ^ < m f ~*,]\ jjjL__Jl £j\ ^\ 1 1*1 1 id 

dlljj i_djj___ J <gt Q 1 _£L_3 j^J Qj)^ J r n t^L___C^M ^JL__ (^j^jJiLd ^(j ( n till 

^ 4_1 JrJ t u 7i A L_*S J J 3 > J1 J>2l-C I <) V , n ^1 

.« jjfc-ill 1 ju_ <_-J-_. jl_ ^ j,.r.H <->Jl j .til I <j1 ^-Aj nirt il ^_^J j <ir 

jjyjljj < 1 j t u Jj-^w^ _j I Lc-^ . 4j^J___- 4_cj_j 4__vJj 4 J_.<a * "< a (( jLj "i -v-l » 4_j__- <j-u^J 

£j>L<U (jl ~C-X_>I y I Jjl-^O L^-V (j-JJ-H ^i! Lll^jl Jflt 4 J ulI>JI 4_llill JjLJfcJ 

jLfc^j L _J_i ^11 C _JJ L__jJu>. I^L^J JL_l >4 j_ t ri ) -nJI 4_j_1_IL) i a.jJ> 

^-Jjj)) 4— __i_5t_t-_> ^-ii 4J___L_>JL I jjjj _^ jl_jJ t_ r(*\3j . 4_jj IjjJ I I ^ " t j j U __lc 

m^j—CJ L^—jV <Un q _>*i_J --UliJ t(< OJ J^" 1 fl (Jj^ 1 -^^ U ^ * i ^ ^^^-^-^ 
___>. ^t^ ;t IjJjJ^ja 1 ^_£ij-J L-L_xjf L-^jV Laj)^ t4 > j *sr i/> j j f 

t f 1 *.lt JLfle-jQ L_Jl_i__ (J-ojlIs . 4 A 1 tij 4_j_C ^_i_o^o _J___i CjL-jIj jJI ^JU- 
4___ljj l£JLj_ CxjL_> t J!U^j . j3_L_ 4_tLL_3 L4J 4 j ul'laJI 4 jft.U _jl 

I— J-La j mi r l_ul m i _ys i4_j^i- *_M ^_ilj_llt LlITi a I ^ 4_jLJjl 

4___5 1 U"i I, I lj__J I _ya LjllLa 1 o 4 " ( n 0^3 4 ^ '^J ^ 1 d ^ $ ' ^ J-^ ?_P 

^ulj_jJI _jj Cm ^-j . I j A'l a ^__c 1^3 fifi't a Cj3J '~ n c 3 4 « r <n Jl_>.jj 

dJLA (jL-» 1 4__u 1 !n**< a 4_j^_>. 1 lj-)L£ f. \ ^-t-u 1 1 ^ mi h ) 4-j_j_jJ1 (jy _5 (J^-lSjl mi**iJ 



S ^(JjL^O H I fit 

^J^Lidu lLu>. Jjjji ^jx. (_£^j>u tjjLjj 1 o j'fl i 4 j_m J--kJI 4 j ft t : J Lola ^ if. I *h mi 

JLwjJ! ciJjLlljj • j-* SJj^laJI ^IjjJ! 5UJa i(xq28) VA 

(j^ » ' "J <j m >■ 4_JI JuM jya 4 (ift V a 4-it- < at ^^fl dbj-^VI JLvjJI illjl ui'jjj 
4_aj 4„i 1 n <j ir^ a (^1 ^ <i fj I Jut (jLfl tLuLua^lj . CiVL>Ji 4jLil 

^£.Ju ^j^>-? j-jLxj (illj cJjj . 4jLII ^ (jrt-*_cujj j_4-uj 

4^-jlllj Ifl.nA'l 4_dkil! cru 4_L^5 
dJLA Ju>-f <jl ^j-lo 4 j^H^^H Lh*JJ lP - * 1 L?J>^ Cr^ J >' ^ ^ J ' f *^L>J 

J^jwjjO 4_j| ^-uoljJi t j»« (j| VI .4jl!L) 4_c.j_chJ ^IsIj^jVI 1^ j w<n j to 4_l^uJL>JI 
4jUI 4_jujI jj^a 4 j < n\ lLILlA tji^j L*JJJ 4j ^^"i >..i CJ ^rUJ_>JLl -jlSLi (Jl 

,(4_uuii>Jl 4x.jjJI ^^^^jj^o ryi J^? 4 L( n'tj^ JLJ^I JJtJ ^^L^ t^ulll! JLw^JI 

J^l JLaloV ^jLso! JL*JL>-I tjjSLj > U 1 nj-jjl ^_Jil1I JL>.jJI ^jl <- 

^jL^ Iji VJ iLaJuX. dJ^j>-j (jr ^t-^J_J 4 ^1 (Jj^lo d J^J^ fj^>A >'n 

! nil Ij^LjO C^jL^ (j^II j < ill ^j] 4 1 < 11*) inill JLlC (jr u^>jl jtjjuujl : 4_j_l_ijiil ( (*) 




4jI 4 n j n ->J1 ^ . ^djJiAi di-fl^ 4 i n h \ lA^- lt - ^ J-^ 1 W ' Lst-joL>. In 

^1 (jl ^ JJLflj 'crhA^' ^->^M-^ iij^- LL^j ^jJLu JS^Lc ji^I Juhj 

JaLjJjl r uiJLjuft I <L^v ^ JLjIjJb Lc>a ^-i-uo 1 . 4 ^ < m \y\\ A ^ i iU 

<jU <LL^ jJi^t jt ^-i J^>U ^P 3 S^lHi ^auyW 4-^>JI 

t»l n m.I 4_jjJ (j-u-J J_>-j JL-tr Lo^a Ijfi a JjvjJI | JUk ji^J ^jl JLftj_^l 




f°9 'i?^ 



<—«-Ajj L*JJ ilJu-u 1 <gj *^ 41jLc tjr B 31 ui *t\\ CjLlaLljJ La 1*) j mi 

^Ju^j-aJl J* nil Jij ^jls * I j j "6 CjJLsej Ui> ^o^Jj • 4.u.al>J 1 4. j fill <?L>J>U 
4_4Jju3 4jJUj^J3 lLJLLA . I U-^Jt Jt A Tl Jj 4jI Jl^JJLI -i^o 

SbLvVI JaJj .(cdJjJ (j-fixjjjtj^ L^IjjU^ ^ Jss^ij ^Vt (JajcJJ j^u ^JlJl 

t-j-jJjjJ ^— u Lli I 1 JJt Ja-o JL_>- V 4j I 4 ^jn^ (jr 5 (f-Q-A ^1 " n a 4_^*j 

l±J1_L*3 .4 l,.,.L>JI jj^jdl 4-Ji<u j/nlL 4J 4j9>Lc V LL* j-L^Vl oUi^inll JsJLC 
4j^Ij 4^.^^e_<u cii] jJ j^u-u-oj i n^)j * 4j uu>JI 4 jftU Jl <i"^»l 3 JbLjj 

Bj^jlJ 4j^l>. 4_l<^a1 l^J 3j>U jjfcj ianti-Mullerian hormone 4j^_jJj_JJ jLbll 
<-! <>i rVl 3jj_£jJ 4_3j tg jl ij&s . I jl^J_a Ij-^ot (j-u-tJ 4jMJlII - l >1j1 

^jijj^ j r< i t,i "i. i fi,**(lt ^^-AjJb ^ y n 4 ji i nl— uJl 

4JjwVl) j^Ju J-jLUJL! J^>JI jij^ 6^ J^je Cr^^* J*-iJI -i; 

4 4$ ^ (j L> i L-,<-jJjJ ^jjG (jj-tjjj Ju JL>-1 3 * J)jL*!oj!vLj (j^l j ^L^j 

t4.M.t <a <L> i.u \? L$J^ ^ CjI < JjJLujJ 1 JL—lj (ji (jr A _ ^puj dil 'm.,>- j"i*it 

^ 3 J '^J O' C?^ 1 ^.5-^ 4-bl lIILlA ^jl 4 j -kII j i^II ^ ^uoL-v^ 

Jllo ^Vl ^ l^j^JI Ly^W Jj^J' A; oi-^ icilla^^sVl ^1 3 *o'>^' 



^Ig g ijuSI togjuugjogjS 



Sj^li jJUjV ajJU ^J>^-* cr^l ^3-^ ur^ '(J^jj ' " ^^HJLh^' 

C( 4_)j_>o CuJ^_x I . <l\ ,,t'i\\ ^yJI Jl^c-LjV ^4jI_3 J I t£>j^_^VI 



c4_^L>Jl 5^j_^j>JLL) 4jjl_SJLL i^Lq_>Jl ^ySa ^LstJJI t jx. * ^ > ju>. ^1 iSjj^Lc 

^_uj j^tj ^jLc itiil j t-jL^ul J^b-4_uj 4j^jst^ll l£>^I t>o 0^ Olj 

( n ) t s h i" 

cjVLv I jlc Lg j'^ udJjj k(Ji fi-sJL)) JL^-j J^l-i i jl£ ^Lcxu <(Lujbj» lj ■ 

,U5t Lt 

< ^ Ti^j idil u^JI 4_iLi ji^S^J LqX. LjjI£j3I j-^^tj 3^ I JLA (jl t rtj^ (jj ju (jl^J 
<j4X.Lu_a CjLd^J_t_4 ( il ] n (jr^ ^ y<t t^J I I ^j^ 8 j ^ **' H 1 *r I < ^> jj Jl£jLa» : 1 fo.\tu 

Vjuj . -S^J-^ till JG_3J ^p*. ^ i^"tj ^JlII j^o^I - JLaLVI c_jL>u1j 

^Ir i<~\\ £j , ti a t4£jJj_Jt^a ^^3^ 41 J * i jL -^ J^ 3 ^ J— 1 cdJj 

^jjj 4jLuj>J JLjJL_>J1 ^j^jLqLa J^lj . { <-(jr^-$J o"'Uj tlr^J^j^U 4_LlL_aJ! 

^jjS <"< < nTj idj^-ua_j| L*£. Lvjt; ^jVjjc-jlj ljL>-( tun >^L! 

(J^ n\ ^ Sjl (-u £y& 4_jj1 iJa j O ji aljV J-^l Ljlj t^yj-& 



£jL>- L^d^ju JLjkjj 1 pig 4 I jut J£ itljljVi C->1 m -v. j j^jjl oLll>. 

. Lo- jj J J ill 4-JjIciJLaJI (juu-uVl 





toLaL>> (jyS ju lilt ^1 cr^J * L^jjLs 1 ^ •v.Li-jtj 

JL9 L^jL^ Ju^LlIL ^-^J t In j Via Lr^ L^>^J 

. M^-a I ^ "i o Jilc ii^^-cli 1 a £^Lua 

<j n ft-*** 4_l3 C-JL>0 Jl^ <Ul JL3U jjj n \ tS\\\l I 1 J 

4 V 1 11*1 J I t«4 Trfljll 4_uLlC » jlj 3, Um^ ^4 J-cuj 

^l^a-ul 4_3j^L» CjLq-oLu 4-C^4_3t^Q 4jfej) mi a 

11 <i ^ ^ ■ *^ i^Lc iL^jl Lc^ .(j^-aJI 

4_3jji» t j-C CIjLojIaII 4lxl£ \c j-cuj _ sLi_>Jl *L2_J oVT j^jti 

r -J Jrf- 4 - Lr-^ * >^ I <j b cr^' 4_jJ_* — <aJ 1 5nj^^ ajuaj .uUj> u « l J\ 




^ 4 JL>. el±A> ^Ls La ^Juojj * retinoblastoma ^jj^JLII La^i^^L 

^A^f o^SLj tlr^>- : ^j-LLj>Ji IjJuS 1^ l* ts> 4 ♦ \ tUH LLal ^ <i Vi 

^ <%, r 4 ^1" V a 3 J _l "l ^ <(Cj| j Ii *°l » ^Jl ^ mi ft ij 4 f\)"^ ^J— l\J 1 JL_0-«J 

ulj> <i" ^j-a (^CjUj^JuI ^ a i fi") 4jL_ala CjI J>L\" ai 1 ^ n \ 1 a j 3 j—l-Sj ^CjUj < 
^^tj L^juajoj i^-aVL 1 <ilUa 4j SJa^L^. V LfcljJLoj a yLi Mir Sjj^JLa 

. 1 <^j! ^j^ujjj) LaLcj ( M" V a £^oj £ya 4_jJLuL>. CjL-Lo- 
( Jii^ t4 in rt) C-U Ju9 1 ^ ^jJLj_J>Ji ^1 t ( _ > ^jJI (jl/j— tJt-jJl ljufc l- it m 

( t mCi (jy^-M JpliijJij . ^Lc J/lj^Lj 4_jtj j ) 4 LlU (Jjuuj L_ajL5tjj t i^j jlj .<M-< nL 



t-dJj-a jj-juoj JjLstj Lt-CJ (j^Jj tJLaJL^VI J-j-t J ! iLufc JLIL4J t^yjl j nTI 
^ < 4 m') i j ) -A CjIjJLs J, ** j.t rLo-ua (J£ *t>*i? J *> ^ ur^i ^i-J CjI .a lU J (-(j-TsJ 
7c_cajJ <j <;.->. a f^J ^yTcv L>-1j-jlo Cj\jti n\\ j^ylc I ^JlCj-jjj tdjJoj O-flil 4_JU>-Lu3 
^ya JJtu 4j I ^1 c . 1 ^j'^j < >< ^^Ul 4_jJLlll 4-jr a i^>H I 3 mi ^ ^yib L4J ^J-^"' 

, L-kl^JLl <jLc.j1 (JjlxxoiJ 4 t 4_tl_LaL> clitj <irt^ ^jlavQ (^uj£JI 
JLlLc-i ^Lj-SJI Jju t^jr^$J " *N ^1 JUj—Jl J jJa J J-jO i4j I 4-5-L_S->Jij 

I jjfc ^ll<>\^ luilin Tl dJLoj^ ^r.t.n.<i"i l 1 1 l^jL^ i <( (jjJ^-a )» 4-aJ^ L4LI <) 'ic ^3 

i^j^oiiLj ^UJI ^}->^\ ^Uli C <-C p->. 1 Jl£ .((4_l3 ^jSLioJI i.ii(5L<u JSJ jl JuVI 
iff^j—a)) (jr a_i-uj L^JjijG ^j-j?tJ 4_jj^^JlSJI (JjL-uj Jljv^j V La JjJljv 

JjusIjj lLL1Ll->.j I Jl_>- 4JLa-3 4-aj^-LaJ dl^X \ ts> tlLua r n U" ^ I jJa ^j^L-lu ^ i ^ 1 j 

SjUl cr l_C oLu->JI Jl_^! ^^yic ^jVI (^IL^ l-j! I jub ^ J<n ^ JS'j^j 
^jJLj lie j .jijn ->Jl {^ya 4 o ^ 1, 1 »lj miVI { j r A L^j I 1 / «i />> LLuojiLdI jl3 j <cj1 ) j-v. 

4_a_x_uw (j I VI . lIjLLu ill 4 n 1 ^3 Uj (j-a O I J ljJL.a 1 (jr A CjI ,m ,^TI q\ 
lJiJIjj ijr ^ . 4 j CjI /ya 1 rtlU a c-JlILu V Luaj u /ya 4jU1 ^ t.r ujj 



4_)jL£ «J1jLLlj^j t 4_i jL^ l— )LLl>. ^j^c-t-gj CjLjLi^ 4_i.iu.jwj 4__^_<i^e_>3 

ie_l_jjj__i cujIj-jj i 4__^_j — 3 J j_iIjjj i£>j — j i uo £_jIjjj t4 j r I ^itjl 

a 1_L_*. I i j\ mjJtU\ Uj)) L^jLj 1— — <a t_ £j— — L#-— > :4_^L>ojl CjUjjj t < n il^j j 

£jj £yi £j\ t j *w 1 <rt + i QjSLjj . «__jl_VI Uo» L^jLj tjjj? Jo"< ^-J Ij4J 

(^jJI ^ i <i (-kJI mil 4 (r^i^ ^yic 1 j * j j U jl j-U aJufc 4 Ct )V£ Uj 
. j-iUI l_J_ ^j-xij^v j ( ii J <^ At! 1 jufc jjL_ tJjjL-JI J <n<itl ^ya LaLuj^ 
(^J- (J-^ ^V 4 in rt T l 4_j!jjJ ^1 j__>j_jQ 
ijj_<l_4 ^j) < nj-jQjj^ 4_j I I Jufc ^ <t a jj-u-J^ *(^) ^J-^J^JL^ " ^Jj-^l _jI jJL ^— **I 
1 ^jlr j ~i r L7 lJI CjLlj_>JI ^j-c Ll fj] «U a *°i jua^/Lb J t a CjLLi^. jj-AJ 4_t j! 
. Lq JL_w ^-Jj j j mil JlsLJI LT jtLtljl nlj (A) ^j__j_jqj^_C ^yic Lr-^ 
Cj1_4j_i_uj_4J^SLI I Jfll ^j-fl J_v1j t4„q„TE ll ;v. i in 1 j m n ) (A) ^j^-u^a^j£ Jj^Jfcfj 

L*j t j-ill — O 4_l VI YJ-^J-^JL^ cr^ - - i >^> ja J-*-^ — «(4 **<Ujj_ >. ^-tJij 
1_oj>- I jUr LqI, \ V" i <il (j;^ miJI ^jjuj>JI ^j-c Jjl i4jjJt-<jJI j-uj 

. i jj 4 o (^ji ^3 ^ mmH ^jljJ 4jj03-JI sLpJi 

^jfc d 1 ^1 i ^j, mi t T I ^J) M T^J j L^.J J i") (j-G I 1 1 CjLfl_l-£5J jA^Ij i 4_)J_C.J_4 

I juk^ , reverse transcriptase ^ mi<«TI ^ ... r> .m U ^cjJ^I >hj OySJ-^ 

cAjj) jJj . mi i T I p < n T^Ij (j«Vt -TtJ 1 <i j *^ 1 nll^tA (—3 Jul) ^JL5tjV (jrt^ 
t4_i (J^j>JI 4 >J jlj^VI Ju>-1 ^^jul>- ^j-^^-jv.^ 4jj^re_<_u 4_SjjJaj 4JLo 4 V i n't 
(j-r n *r "( " 4j jl t i aj o r J^La^ J^aJI ljufc 1 jtJwjVI ^jLi 

^ t a 4jj_j_^>- 4 j q ^il 4J ^uJ^_jVI |j ^ Ml") I ^j-fl ^ "< ^1 I ^ K 

^jjm — i^j&j—jL^j Jj _ SjuLoJI ^1 J j >ia vJk^- 5-^-3 tc_)l j Ij <itntl 

JILSj^ ^ JUtj fj\ Lr ic 4jjJl£ ^^fl 1 miL>> LqI ^ 1 hI ^ ^ 1 nj 5-4^9 :jJuVI ^j-u^j— jj8 
^X.^_a I j mi ill jljJaV 4 j mi ) ILj tjr^>Jl (^^a-^ljj .dLLse-uIa 

* ^ j-Lla! I (J^ ^^fl L-C j) j Mt <J1j1J_lj>JI ^ "1 ^1 ^j-c Ju>-lj 9 $ °> <J-U J> * .J— ^ jl 4 

Cj L^a j. 1 1 1 j-jQ jj^J I Lr ic ^ i"m(1 iC-^VT U-sj ^ i4Juo 5 Jlj JLC CjLLxi ^m't 
^JjI mi ^l,.\ V " Mil I cal mi"i^I (JjL*j t4 Mi^jL^a 4 j j? v ^Jl-Aj . 4-jj (.a-JI 

S J>j_>-^a ^j4> I jUL .^aj|^>JI ^j-c jljJLU jJt CJ \ j 1 j < n 1 1 



^ ^J^^' J^ 1 "* ^ ur 5 ! W^^LouJ^ iCjlij^ll Jl^V Li; 

^j-uj^-l^ < j£ < v "n 4.1 j t n jJl o,X$JJ . La i>-^- ^ya La 4-*_x*4jJ 5 , T l , 5^Jlj 

4jiJL» tiJLlAj ♦ VLlS Li*_4_uj nij *4 jlr JoLa_>JI^ i4jLi>.] ^^fl t .A, 

^-d-* S->J-3*>-« jH j*>iH?Jl cr^ i^^-uilxJi ^ ihm ,m>.U urO. jc-^J 

CjL-uJ^-l£ dlLaj.n >. ^j-A SJljJLC l_sVT lLILL&J . I jt u iij j. , * t j A 5' 

jl J-oUv ^| L^-Ja*-4J i^j^ljJI {\*^H>^ (jr* jl 4JLa^£La 

j£j .j»>li>JI J£ t\ ,T ^1 Ujjl^ Jo^j v ; Hervs ( «cjI^IU jl LiLLlI 
t>o JUj La 4_Ja LtLJi s_>j_aJI ^ *>jl>u ^jL^JI <jL£ l^lj . U a * 

. ^ mi^ ti l ^. t .. . . Tc, . ut l ^ry>Jt ^jJ^ VI m Vj if^yj^s ^^ Al l cjLLlj>- ptx> ^ a ;^ 
<JjUJL 4^LUI 6^ 'V i n ui l l aUH Ijla .Uokj 

O- 4 Vojj t ^^>Jl 4_uijL» frLlii? ^ J? ^ jJ^T ^J) j^i^ <-jjjjJI 

IjLA ,j>LL rla CjLqj) i j -w J5L>- ^ys JLjj^VI j-j-C V AU" ^ JAVm <uLa ,lS\\\ 
L;r iv Lcj-aai jj^l «4_iilL>ojV1 CjLjj j) ! < n*) l aJJt JLaj . 1 A ^ ^ijj ■ AU 

^JL^ (> t 1 ^ J^yi uM- L^jj-^ '<^L>JjVI cjL-ujj-_l^_M ^ 

cJiJl 0^ La L^jJo i L J ^j-a 3 oiutj . LINE- 1 <( ) _ ^jjV)) ^-i-uL 

it-il juui 1 ^ Liajf L^iUj - l£>A» (>» <i r ( m 'i ^ l^Lo ^ 

^t-^ J-ui ^ 5jaaJI L^J Oj^i U-uii .Lj ^ 4_uij^Jl L^ijU oL^j^ (*) 

(^^hI!) .Human endogenus retrovirus oUlii ^^^1 ^ fr u jL^i^l (**) 




. ^j_4ju^-«Jj£JI <jjLH^* SjuJLC Cjlj^a jj^JtJ JL3 3^ fl till ^jj il^ 

Cj n n'^ : 4 ijdsj till j CjW Jj . « njnJ i » LU^>J I ^ JlXfll 4 m g V ) Lcj^&l 

^ mn ml <jf 5 Ju>-lj ^ - <jjV S^Lfl hi 1 ulj i L$J 4*jt-oL>- 3jj^C j^l Jj L^J ^ - j^V 

. L (jjV ^yi I j ft ^ ^jjlj jj-^j (jja l-u^J1 jji JjVl ^LoJLl Lr j I jut (jlJa ^jJjf 

1 j ^' L$jV 3 J «^aJjl» {jA 4jjIj^LjJI » ^ ATI ft j.A (j Lb i^j^l CjI ifyj 
■ ^ - .X«Tl ^ < 11 il 1 ii 1 1 <U*i ml CjIajLjj (j^a I ^ilr J n Ul j ^ JL>*j I >XJ LfjJ^ 

j-j-iIj La LiJllfc ul * ^ oi^ c-}\jJa-2> jjja 3jjj^jJLl cjLu->J1 ^-l^JUj 

Sj^LiJlj * Alll 3-JT ujlj-ai 1 nl j i^M (^Jbj L (jjV ^ jA£t 

ijj-oLi. 4jv^j ( jlj_>o L^j! j jl_uj i<i L^j^. YA * j \ A * ^j^j L* (JIj^j jJT 3jl>>I^JI 

i.m1 (JrtJjj — i.o7t 4 'it ^L^a ^j^->J U^>- >-*J t^ii ^ tlry^ cIjLajLS 
(jr^ ^ L4 oLl*^ j^j *4jjJ (jr^>J1 .^jo-ujjJpl 

^M^>jlj . ilr^>^^ Jta-mj (jja jljIju (jpla ^bj"^ a (( ^ ij^Ji i » JjhSj 4JLl^j <jJLL4 jjl ^la^ 

^j^s jj^jv (jt lLU J 4-j» j, j i^JjLftja j^Jvl uLjLv j-jLLj ^jjh c_jjwS-11j dajtj (jt j^ifi 

dj^-ila 4j j 1't VUI cLsJ^ C^jnj L-xij L4JL CjLLljJ 3j^— ^ t$±-^ 

J^J Uj-u=> j.>Jl \ U^i a ^Lfi Jl^jj ^Vl ^Jbj .S^jJaii 



; - * * -^j ^L^j ^ ^.^jui^^j£ ^ *J> Op 3 * J**' ^.3 *(*^?^ Lh 4 lt^ ^ 

^ ^ djLaj-ujjojj^ (Jj-^ Ljl5^_4 j i m c 4jujI edLtA ^jl JL»Ju-u_3 hj\j><}\ \jJt 4 i mm 

O-A 4_Li^ jUul (jrO. J£J <jl - ^Li^l <jr^ L3 J - t ^ 

^ylJI CjljJLj 4_£.j^j>JU pi o"frVl j-jJjj (^JlII j^oVl^ » ^ J m 7^ H ^jl^o 

'"It 

Jj^iJI L^j Jjv Ajj-j^JI 4_ol£J1 l!jLLjj>J| (ja 4j}Lj dJU^ . 1 i^ijl Jij^SJI ^yS Lcjl j 

^ ii ^1 p < o ^ n iOLj^u-jjjJI V] JL>.^j V jJT Cj 1j n'^ a . 1 j n m 41b JL>. 

4_S_flj 4_j_S LxL-a_flj| (^Jl!1 VI j flkj pj t i4^1HitjO Cj^LjLc 

L^jjlI (^jJw^/I oIjIj) j.^Hj Cr^^- 4 4 ..,!,<;■> jJ^T JMi- (j!) (jJjL-^JiJI 

JL>.^j <_3fl^*Jl 4_uLj| 4 jlj rilo CjIjIjCusI t ^3j_u_<i£LJI L_u j^j-oJ 4jjLq-^ cLlJ^Lj 
jj-TtJ . 1 ^ i ii ri > 4 i\c\ tr\ a ^\ J^e^J (jl -1 J ^it L^jI iitj ( __^iJL^ t v< > kJ 

^^TU^Lj a 4 < » 0^ pjJL La (jr^- 4^LU ^jJlLcuJ Lul m-v ^mt ^jl ^ ( tj La ajk^ 

sL_j_^>JI ^ t a, \ / ^ LljLj jl^i i ■ pj * <_d_J j ^} pJ 

tst 



5 Lgjl m-w 4_lC L>o J I C iUjjj i < .1 ilj3 Ju>.jjV IjLolfl . LfcL^iiw CjVum^jjl&j 

J \ \ ^ f >MJ ju***l t(jJj Mit tl ^jj-SJ! jijtllll ( *1 ( rVt( A JjJbtJ 4jL^ i4^Lu3^/L)J 

(J I tliJj InilL) 1 Q " ft ^ fl' ft L>° 4-^L_»- '(J^UJ)^ ^ (j^-J->. jJj_J_JI ^j-O 

jjjlj LcjJj * ^j-ojaLuJI Vj iCjL^j-4-j>JLl <jv (j^Lu-ll Vj 

J£ I L_L_«_alj JUstJLtdU ijJaLiJLLj Scjl^a^ 4_JLAj-jQ j-jISo 4-1 L^j ~>1— ljvj 

^J^. jLfcjJI jLliej L;r ^_B .j^xVl jLt-jJI Ilir "< ~ . » (CjLjLuJIj Jj) CjLj|j-pJl 
Jljj ^1 <.T)0 <i < ^ Jlj3 Lfc jl (ii ^ I q\ 4 n t r*t *<Ljj^ L^j ^j^Jj cP-*" *■— 'J-M 

ij-i-oljjjl (j-txi ^1 JjuaJ (jt JUU CjLuISJI < ill**) t < | < n J i( j - <juJI <j <1 i uj < U t«iV a 

\jJt J£j .(^jL^JI < lr>j -kXI (jj) i (i ^1 jl_jj>Ji 4_JLv ^£ I *— )^4J L$jI J I 

L^a>\ V "< mi** 3b! idjl m -fcU J2j 4 .» ^ ^ j mi ->J1 ^J! Ijjiaj IjI VI (jJU-a 4J 

(^^jlj l-SJLA „V mi >JI frLlj^ . Ltijlj <i "( < ill ^yl^. uLal n-rll 1 ^ mi '^iLJj CjLllj>J| 
«4_l)Lj! Cj Lfl_c » CjLLj_>JI ClJ I lil^ . JuJ-^k Jj-^k fr Ju l-3J_^J <l 1 mi < T La 
tiUj^) 4 ^ U frlj? Juju I (j'rr ^..tt..". L.iJ ^ylJI « L^JLaj jl m j 

LoJU£. I j j **i ^ jjItAJU jl m i(4-Lia^L>Jl j-t^JJ Jjl mi"<JJ <— iLseJia-LiXftJ 

4_i^l_j>Jl jL_ixJ^Vl cLu ( j_<J lJuZ-LiJ^jJI ^1 JjudjIIj oLLjj>JI ^jAjl_j (jl JL>o 

^y-A 1 jl 1 11 VI tCjLajM -^Jl I Jlj>o La JLlC ( ji_AJU V I t '< j 1 <a ^ <. L^j 

^^jJ^SLjVI ^j-u^LuJI {jjq L^j ^j-oL^JI L^j^JLduLi 4 ^ * n a ^.l-u ^ **i <a (j^La! 

5j_xs JjV jjJojJI jc_L-ual ^jjj t m*!1 tjj-aJI CjI liiiim (jr B 4j| 4_*Li_*2j>J I j i^jjLjuJIj 

OjvjJss t^jny j^j-C 4ijLft (JjAsLLq ^^5tJ m "*JI (jl 4dj grv j 1 n n*> ^^jjv- 
4_uLj 1 oLuLiju 4*tA a l jLd[jlX\ j> Ju4> jjl ^ * ^Lil L ^ c 1 <a 1 1 J I ^j^o ^ Lie j-^jseja 
^1 n "<!!)) ljJL*3j . ^j) m ^tl Ji-lj 4 j^Lj J-tiJ jjt (jyJfc Sjlj-^jjM 1^1^ jlaj 
I <l jii f ^jSLj jjl i(^jJLj>- 4jI 4jL^1II < - < i "ij Jlj3 ^j^>. t CjIj j i m rt" 
j 1 (" 1 1 I Jl^j ^jVjI i < i mi i 4_iJL) < u 1 ^ "j^j ^juo j-it-j-u J-^J * « I J f 

4jI j-Aj iOjlj {£j&j£i <_Ji4 (j\.^ 1 (i 0" a I^JIjLa 4jIjjJI »1 pir (jl^ QJ) "i^ll 



Ualjuil LgJ ^jl <jlc Lg-jJI j^*** ^ itfl liJLla <j m j tj . oLluj^jJ cjL^l^j 

: j-^tJ ct^- "'^ ' ^ t " i" n ^LaltTl ^Vjjfe 4_jw^Jo La £>^4i * LaiL^I jl 

UJ>lj £j j jjcj ^yic (jjiJ t 4_LjL)f Us I jufct L^J tjL? J* TL cdiwij cjIm ->JLa 

LJu j ill a i 4J 1 t.MiT t Cj 1 m *>it 1 i t"w nj <_La_^_J V * 3 JUJU>. t 

3jjL-»tj 4jL^jJI cjjLa) ll) j **i ijKLa IjL_>jL> ^ aj < I j j "< ^ L^jLui 

^jL_>Jljl Jill ^1 i i"n CjIj riU i VI Lhj i iii £)£LgjV 4_aj^_La_) tl)JU>o 

".(°); 



JjLj i I jlj o j flU < « j i n*i )l"i a *£j j-iVI CjI m i tr> mi^JI 

Lc^^ JUlj p $ n~) l-jI j 1 1) Vj i^j-I^ LiJSUj .uLaJLauJI J-aLc CjI m-k ^3 1 

j^JJj CjIj rtU>TI 4jU,I 3j mi r ^j-a t-jj-S-j La (jl^laJ I Lol 

(^jdl £pol£LIl j-LaSJI (^Ij-i j-st-j ^jic 1 X "1 1 jus j .SJJsL^ cjLLj_^ 

4jL»J ^ CnJ ^ 4 j t i i U 4_ij^>o ^ dU t 4_±j|^JI CjI m >Jl 

4^LaJI 4jL)jj » dhjj ^ UL>^ CjI j <j < »^\ jJL-aJI 4 nj^ J 4-^Lill 
4oj_j_uj Ju ^ jJI ^jjj I ^ o 1 njj .4\jIjjJI <: \ olr , V ir, J 1^1 ^ U 4-jj " U ^jijj 




tL*jV J2j jusj (Drosophila melanogaster j 1 n.Lw^-j^ j a >L-j_fljjjjj 
1^ lljt £jJJ! Ijufc jljJat jJa La I . J^qL*JL1 <_y3 4 " j v^J 4i£ ^Jl_«JI 

^ o «.mJ ^To-iVl oJUfc J ^tj »4 <l n tl c_jL> j ^ 4__Jbt_4 ^I>jL 

ujtj In ^ J-*-=tj Drosophila willistoni " J^ij ^W-^JJJL) J 



j-4^>- (^jJI l_)LjjJI I Jlc I q j> i^^j j hVmT <jV1 4jjJ 4 fl^LiJI i-jLo ^Jssx-a 
j-A j i^Irj . L^JLaj ^j^o Vjij-a-s 4j i h I j ^ ^ * ^*Lc 4jj*_J! jjjo 
^JJ ^ rt 7T\ CjLli_j>JI Jj^OJ (jLj Lajj-^-j ^ ^h"t ^jUVl Uj ^j^a 4-jlLxA 

J^Vt Lr lc ^^^j) J <t 1 JjL*_4 ^JJ — P Cr ui j u i j t l JU£. (>u_jJ 

JjLo» j t^<c ^^Ic I Mill ^ j r JL_3 4Jl VI ,4ia-jtJjl ^Jub 

4jLa J^ojJLI (jyJb 4jj ^1 > Li^Li- ^yS 4JL>-jl JlIcj .«^jIJJI JLa-j^JI)) ^ <; lhJ 
* J ft"' 1 j .fjn'tW <2i\jJa£ ^^xS ^ylr, 3j JL3 4j ^jl I " i "( o j-A Ji^j 

jUuIuV 4-jl a La ?(_ T u!u 4 t < <i"*<1l 4-j^ hi 1 1 1 jJT ^-u^LlC ^a J^-J c-tJL>- JLdJB 
L^J-^a ^jjJI J!VL^ j mi Tt\ l\-J>.\ L_^La >L_^ uLUj .(^yj) j — uaJLc 
*4 t o rt > cdjJLuoXI L^aLg" A>\ ^1^- (^^_^Vl CjIjj CjJL^I iC >1 i J^ill 
dl^j I — «j , Lc jJ» (^jU^JI ^yJL^JI 4 t ibj CJ l£. j^>aVl 4j j n ~ m«I 1 ft, I ir j 
^ miJLlj 4 jlj nU> mJjJi-C ^j^a Lc j.oj T ^g!^ mi i T I ^^.m r*J\ (jVI 
JJo t3j CjI jij (b7 ju3ULI ^^Js (jL^ U, <— )1 i iii CjI i u j5kj (^>J Lcj|j 

t^SLJj i 1 ^ » o lit 4-AjjJo (^i^. f><) < j ^ 1 L*jj— i-u ^ i^i **i i j L^Juo 



P9JkaaJI 



J*V! 

a mi ^ ^ (-flj^>. j-a < j^jJL = t_cJI j . cytosine methylation t ^jJLj_c*J! 

Q^jj£L!1 C 4 j!j"m <a <tcj^jatj<i 4Jal LjjSj^ ^ ' ^"ft J °3 * ^juLj_>Jl 
|*jJuj>J| Sj-uS" *|>>-f tiJLi-Aj . ££jLj3 i^l 4ir < mm i <ij (j I j-Lcj (lT^-JJ^^^ 
^j-^VI J I iJUj>o 4_lLv (^1 t4 ft j.a 4_lLv cJ3j_II £y« \j j Uj^>- <_j ' ^ ^" 
<"rj ^ lP->^\ 4_jI Ju ^H-ll dUj Jjl_oj 4_j_Llj>JI CjIj^>J1 ^ht o <jl 

Jj t mm L_aLijLj 4JLiLjJtl (j\ Lqj <i r ^y^ji " (jL^j * (^1 i n Pi « (i VI I 
L4J 4Js}Lc V 4J!)<11 oJiL£ UjjJs t «ul£Lo l.ii.Xi jlx! cdJjd 1 m.^LLq 1 j^-^i3 

^0 7t) *j j ' ^ 1 gJ^ <<d 5e i_u_j^U ■*%■ "tl ^ j j t "MIj 1 ±jj aj 

^ » a J-^JJ . ^^J ,U - ^ e -U 4_lL>. I jJ I CjI jlj ri tr»tl Lfej J r J Cj Ltjijj) j < «t\ I^Jlj 1 

t 3-j_^J ^ mj " CjJLJtj (j! tiU j (tjy h ^3 i 1 <jlj t mi" I JL_ jjj 4 ft j a ^1 < j j m ^ 
4 ft 5Jljl 1 4_u LLaj < >iJ 1 ^IjjVl L ^ djjutj L-c Jjf .4ft jlL L^-aiiu^ 

4jjlai3 jJT Lo? . « c_^j^->J I » £ya \ i * * ^yJI^-jw Lo^ c *1_ ^j-jV JjJO jljJ 

^uaJ I (J-«-Jj ♦ 4_LjLj4) ijjI^.So CjI, o"i4> ^3 1 <oj 1 y "n 4 T ^j-* 

L^JiSJij tCjl jljnU L^jJ ji (^>^Vl oLuLLjJI ^JLA ^j-C J^oj ^jl I Jju CjVI "i-^VI 

4 A 3 JLj1_3 4J 3^ j *i T I CjLajI " "Jl dJLA J^lj . 4 < nat 4 n r I i r> >a , \ j ttj 




J£ (^i^ - i >-^>- xl Jj * '^ttl j-jLj-oJI Ijla . hypervariable ministellite 

(— iiUtJ <jl ^j-^-VJ . 3 J J ~< ^ Cjlj^O m£j— >-Vi JLJLJ SjJLl JJ^Iu t « LSj^JV » 

(J_il_ij JjJLcul] Ljj j"^ jH 4_a Jiir"i ( j-iLluiJ LoLoj 4_>1 ni <t 4_*il jjLUlH ljufe 
^3 IjJ-i 4J <j1 ^JL_xjj t4 mi <*m I >. I L^_j_1SLj 4 jl-v- j-x d)l (j >il 

: J^S-i j-iLb jljCilf ^il>a IjLAj . « (jr iI_iL) Lab» CjI oK IgU m»j ^^^3 4_Lcw>. 
- JjJ J ^yJiJ-iLj Lui dJ^^-A-Jc-jjJ^^jJ^ Iuj 1 -A £ ^ -A 
- Lr^W LlA ill £ -A _ JjjJ (^JlJ-Aj Lui £ ^ -A 

cjI <ij 1^"i11 < , ' ' * \ $ tun \ 3jLul1! IjIj^j qj"' > "jl ^jjj < <■ <t V ciJIjjb jl^ 

u^Vl ,„;tl 

i Lo L^^J 1 1 I c-tSujJ t LiUli Jjl-oj (j^Aj <■ L^iSLlj . 4 < 11 n\ ^ j_<-u 

4.L ill mi JSLI t±jJL5tJ 4-Sjj-LaJI J-^jj itljljlj^jjl -iJLC Ji2j 3! ( rtji>>"i 

i i j u 11*1 4_Liiaj dLCj^LM i£j->- 1 4^>-Lj lg_£L!j i ^£ Ju^. 4l Mil < lit) < l"i Vi 

1 ^ mi ii'i cjljIjilrJl (Jl >L»1 *Jlj^Vl ^ tfv ^ _>l^Ja>U jij^j < fc M > 

4 rtj^, \ H £_jI^jlJI (j^lc Uj) ' "^J3 (jyS^L^ 4 j (rill 43 JU2.I 1 11 ^jjuJj-O^ tiijJl 




jj-aVl ^ju-iaj (j I <^JI (^^Jj (jLA (jjj3 i \j j Ld^LiaJ t nh^ej £)| ^'C-g^ 
^ -r 4jjLd_Aj <oJuk J) j 4jtl j_)LjJI 2 «j A ^ ^ JoLojJI 1 j < < .m 4_La_A-«-u_tJ I 

t— >l o miIj ^j^a 5JLaL-u :3juj-^ 4— uIjj 4 o <rn Jil (jl <±m ^-j ^LjJjJI 

t4 " <-ulj-> *-_flJUfc C-uL^ (^yjJl (J^J^l>-3-JLi <—>! M -V. (JjC jJoJJl Ljj_U3j . 4 r ^ i "l *S 1 

c-xjLw^yU (jlS^ LLj . 5 juj-oJI 4jj1jjJ1 cj 1 q < ^ i IL> 4,* < ^ySL<u I 0/4 t.* 1 « **■ n I jl>j 

ciUj La <jLc.j^u 4j! VI .^pjj-JI t>a ^ J Xtl ^Ijl ^jJI j— fl^l it jrt2jLt-o 
Laj ^ r J i tJl> J_J^-*Hj I (jj-> 0-»L^ ♦ j-jLJlj **m n jT (^yjS j^jjLj 4_JJ^ ^yA i^uJjji LiijLu 

I ^-V.fcJ jjrit 7t\\ 4-Laj. m.J I 0J3J 1j . <"< <i <^ <*) j <^>" r I a_3 < LoLc j mi f 4 hki\ 
1 LaLc j mi r 4 1 (i V i i^nl Lfej r j <(jLa I JujJ I ^ , ( >l 3Ll£ tJ->o ^cJ |J^>.{ 

^Llojj->JI CajI^ .oI^Julo ^j-a e-j^Aj L*j cdJj J-tii (jL^ 1 jla (j^-Jj t^^L>Jl 

.4 Mirti J^-jJl La^-i^jjJ Vl JjJojlLI j-jlL £yz IjL) tj'ij LiJLj M^LxJ jtClIjI o"i a 

4 <t >n t II ^ ^^ujj n Jj jL^*ol ^ jl i ^1 4_U ^ M,!l ^JJ oJLu£> j 

i n-J ( j r ^ tj ^yajj-as*. Llj t< n ~>r \<-\\\ ^Jjlo £yC iilJjj i4ajljjjl 
4_JL>JLl 4-toj mi 1 \ C-J-Ltajl i,V <i 4 ijjjjjLj JL-j— o I 3j — mi r t j_ J a J^l J ju 




(jOLj-oJ! ^-Ti. i rw. ^jjo JL>.f ^j-Lo jjjl t ii ) oil! 4jjualj i^iJJj 4jjl_3e_ja (jj-L 

AJLj-SJlII j-j-JI ^JLi til ( j r 5 4_Lti_3 4jjjlu-*s iS^-^ O^tD y ^ 
OjL£ <£j i mVt Lr Li Ju^j ajd j 11 Jljuij . 4 m r J£ <ya £ja->*all 4 <il" ^11 

Li La (j! VI .4 j <>> Ml C<n\r \$ . Ju>.lj J^j ^ jpCLui o' 
^>£Lj : ill f j r Ljj Jlv ^JiilibJ 4 a in i ^jJI 4 ? j t \ t4 Idol I A JUj 

.JjjLoJI JuM£^j 

JuV 



LuSjl udJj (JjL3 Lq_£ ijLl>-VI tJ-uJ^l^ 1^ , I U-^I JL9 QMJju0^. t( j\ {jA 

^j-Lj *<Uj i^IL Ifl i nn't 4j> j" r ILj L>.jj>.j t4j|-^l jJI Sjljjj ^£.jJjA\ < ^ i U 1 1 J-a- t ^a 

. aljj obuLi (J-uLoI (j^- (J^J l£>V <J' £tL?^-^ 
K-fljJLcl Jl3 * JL>. J£ ^-L. i JU>^3-j_3 ,4 cjj* (-dj^Lii LdLiA rilb 4j| VI 

4 ( n a -\ t 1 * t^LJl-ij . J I 4jj*_u 1 <tj La c-ijjJLI ^jJjLj ^jl 1 q\K at 

Jjvj 00 * * *Lo jLj_j_3*I 4-La^ H CjJL> I Cjjjj_*Ii1 Cjj_a ^j-a jj ^ mi 
^Jj ^ " ^ " * M JjLaJI {^^-Ia j_ju 4_uIjj 4 a tn> \ "1 *»r ) Lj 4_LLxla 

uli 4 JLX5iJ^ L>* ^HJ-^W Q^'J *J V 4j| ^^J-J ^*Jl!I jLjL>-I (J^>>-1 4jI 4^5LajJ 
^ njtj M^jJ! cdjj iiil Cjl$£ 3~A>3 i JUj <LLa < «1U Jl5 (jj-^aJI !>LaL 
4 o \ 1 ^jnl") (JjL>iJ 4-La»j^JaJl (j I ^JLSLI 

Ly l £ . , ^11 <Z<?i tLfl .4Id ^ ^,11 4jISLj>J1 j-^j u L ^ <i>Loj J^v-I jLcfj t 4j 
4j! VI ijj^" nVI J/uLlflJl (Jj-flJ cdjj) hi'mj l-3j-o£.I L* <jLcj-i_uj tciJjjii mi" 
j_4 4^aj LjJ 4 o m ) C^oJal^j , \ n 4 : u ^ j ^ 1— sl^JuiV! £j| 3jJLt ^JLA ^5 < " 1 . u 
) ^AA ^Li ^jI_Lj TV ^ 4 jlr ^Sl^j <( jroLaiL>JI ^yS Sjj^>-^ll ( _ r ill 4 mi 

.5L^I 



i ill j, I&lU 1 tjlj L^jL>- LlIs^c dJjjjLtfuILu 4_joix£ CuL£ . 1 3 ^ilr jl o~i r Sjl Ju* 
^j-jJI lr. SjJlSJI L^J <LuIjjJI 4 o i r-> j I :4-jJIj ^ ? mi! ^LudjVI Cx-o^jj 

jj c t_Lsl_rt_o ^ "j ^ Jj lm >JI 4^?e_( ii \ I 4 3j j * i ^> ol n r ^ ^ ' 1 *" 

.CjjJL! L^j JLL» 4_jj*. 4 o for j.tni jl t4n mi jl t < n *iVl 
4 j i>i ^ Mj ^jJI J ^ * tl ^ Hj^L LLj^Ld 4_uIj^JI 4 o m j T 1 r. ttvfr 

C^J-V/i ml 4 m c. cJJl V Y * LfcJL>.j LuLLijjj L ^ < ^Cj_*foJI <■ <U Tl <L^-I < ^ a 

ttiJLjL^lll £ya <]n m)j . t L j-j I 4_j^_j_HJ CjLLl-slII ^j- 4 JJljiJI ljub < fit <>> 

» 3j.J y V JU 4_0_J_3 jJI ^ljI^TlU 3jL>-lj £_j9!j_<J ^ I J-T^Tt > nl ^>£Lj4J (±*-iJfcJ 

^yll^. ^ , j 1 . ^ 1 1 ^jl^iJl ^jj (JU-ptJ t4_u!jjJI ^1 ^ «^ .It j j X" Luajl cLi Jjv L*^ 
^jSLojiJ ♦ 3 « 1 m dj Ij n t^i » L^al Jiifej-tAil (j^L^j t4 nj^jJI j-il^HJl 

1 ^J*"^" ^! rj ~' 4iv j ^^Lc ^ n < ^ jt 4 j i » n M L^jLajLlj Lcbul 

4 ~ j q I „V m >o ^3 < ^.1^.mi jl Lusul 4-«al Jl5cJL(-uI f-^-LM I JlS I JlSLa LjJ 4 «t t/7t) 
^ySjU^ ^.T^l-J^ <^U (J^Zjl 1 O, t | T 4_JL^J_Ib (^jJI j-^VI t ^-^La*JLl 

t^Li-tfa^yij ^U^iJ 1 qj*^ Titl 4J>-I JU_o V" t I 3tL_ul ^ jV\ 1 1 

^j-o 4.L<a— **( „,<t 4-^s^Ja 4J Ijj 1 j3 jl j" -^1 ^jj JLSj La, \ ) C 4jI ^fLaL>JLl 
^jfeJJLC JllLol 4jljjI ^ U ^i<) <a ^jj nJj < « JJLC (jlfl 4jUI Lr J3 * , ) 

L<ulj t^JL^.^ ^-Cj-iiJ I < . < In T 1 pic Cjj^j I ^_Lc LjJ 4 q m i j, t TCs pi 




1 o ^ i^j^ i ii mjJ Kj'i 3—4 tjl " mi ^ (jt^- cr^' j J /,-> a CjLjj^/ C<1<i * ~i Mil j 
<— i^Jbjjlj . (j j^^JLjjw ^^oLa^ILl T I ^_uC 4-l^L-uJ I ^ljjljJ OjO jLitlL-u I 

2L£j— <i <j? ) *\*\A ^Lc ^ JujL--y <.Sj * 1 j—ljj *L^I 4 U K.l^j 1 ; Ir 

4^AJI o^Jbj . « ) _ A * * _ L_s c_JUol ScjVI <>* ^ L^K 
c^L£j ^ * * ' ^Kl ^1 L^lji 1" < t ,lU" Lj_«^j 

"ih (jr fl L_i 4_!jf C< . l_L)I ^ ^Jl <iUf 

' p d " *J * ' 1 k 3 jl A ^ A^-UlJ Jl) Jlj^lj 1 of 4_oa_A 1 Jlj^-J i^jLdiij 

j 3- j U (jf (^jLUI < U^^f Jjfc . j^_jJoJ1 ju^-JLlJ 1 i q ^ ^ <j^c j^j S^jVl 

(jr^- lWj-^ 3 Lh^J JL - *-* — * rJ t Jji-^I^j J-^JlIIj ^j^JI Lilj ^JlII 

tjl J>-5J ( _ T HJl 4-i , v j ! n " 1 1 5^ < nil a__>o Ijla Sj^_jjJI ^ L^jlj^JL^I 

4JjL*_jo (jr 3 t ^j^JIi * 1 1 QjJaJI di 1 j i j i L^ Ijl (jr fl jjj j II LjJ } "'^J 

I j n mi " i < ij . u i-c: £1 jJs^M (^1 LjjI ^ J-^^ L^' C > J ♦ ~" 

JLj^jj t- m i^jL^^I ^IjtjJL Lal^^Jl >^^l jj j^t! ^ <u? p^j" mi^aJ 

<LlJj3 (jr 3 L ^^L>.L J^>.^l LufcjL^I JUC-L-uJ 3 JU>- I J (jy^jlj J^l J { ^ ^'^ 

ur J9 JlJ! ^LiVl jjiL>j ^j! La Lc^j ; i j ^ JL^ ^1 CjjL^t-j i^lj— ill 

^^^Li.yi |»JLCJ £ i j J JuJ 1 ^ j miJJ .(ji- x > c -j-H « (3-4^ Ijj I )) VjLt 3j--l»J| 



(jjj <^J>*-^ ^ J ir> ^ J^°^ ^jJJ f^*^- L$J ^JJl j <i Mill 4 j tsy^ 

jijJ?JL_fl ^ > ^ jjj J<^j j o Mill 1 7- ^jL^ 

w * fc (i 

Ju>i_) JJaj jij) J Wilt JJ-^^ o' cr^ <- ' j '."It I 1 rtj } j 1 a <ij t J A J * L_)l £jj 




■ 



Cjj$\r> .ABO 2LLlxa^ LU ^Jljscj ^jlJI crj^il 

^1 :>JI SLaI i^U Ju£. L)l j ^! Ja^»Jl 

. 4_4U>_>J1 ^ jJi-JU ^jJI f JlIIj 

1 « I i I rtl a >JL I j-A ^jui-J ill (jl C< j **<" 

(JJ Ja c < o£L">- (jilt * LJjJI Lujj_ojJL£ 4- » £j*^fl j^Js 

t I <i 3*Lo ^"1 j >«V^ J^st j-j ^ Jlc ^j- 4 4-^-5 ^ 
(j-^ «-U 6-° cr^- 



4 o \ J_) 4__u I j 1 4 o m ill liJJj 4 j mij j-Aj *£m£^— jJI t n 

^ ljulj I j «jJI <<U!I ^ ^jJI J-jL-oJs ^1 j V", < A jufcjj . Liajf 

J-Sj Ij _LTi ^ j^jl^I 4 j I 4J ^ jJ! J^Lua-S JUl.L-jkjj . LjJ 4 o <rn j 
^rtl" tiJJj :J-xISL!Lj 4 j, 1 1 1 a 4Jbj U \ (Jlj^I Sj-a tiJJj <jL£ <jlj 
LJ (jl ^ jJI JjLua_3j * 1 *t \ <i 4 ji^SLj <jf £>^-4J 1 4lj \s\ 4 £ya 

(jL) LjjUtJ ^ ^ ><J > : LaL*j LljJ-tw ijJ-5 ^ ^ * tJ^^ djLA CjJL3*j 

J^h. ^1 "i »i a J-4J>o ^j-^jS i 4 A l*f V a JL>* 1 flK LoLm ~w (j^£> 1 jUlj < 

JLSj * ABO <baj lr> i a j-A ^jdl JjLt-ca^ iljLajia_La <—3^£- La ^j.(.n"i». <j Jjl 
cl o mi? 4j>Uj >L-ol L$J * > *\ * * ^Lc ^ JjV SbajhUI oJLdb 0-<Ll^l 

^j-oj-jo 4_i <j ,.( fil t_ , ui I ^jj ^j-o ^J-Jl 4l j t^> <i 4 : 4 1 1 1 1 H LoJ 4 rt1"t V o 

< " < 1 1 tlj ♦ ^ *C ■ >)\L^- 4 j o 1 <,. mt~». IV ^jj \ $ m ft\ ^jJI 4 1 j «n4 (jT j4> CxjL^ 

1 n ( r»j m*i ui JljV JjL^ t— o-udj . Oj AB , B, A : 4_<t-c-t.U CjIj ^ mi"1I ^Jt \ *<jj.^ 
Lj^L_>JI (3-Lea-jJj )) : ^^Jj I a ^ \ U-v JJLLj 1 <v, W r Jj>o 4jjISLJ1 Lst—u^lj 
:4t->j mm 5L^>Lc (r^.Mi J ^jJI JjI ^ 4^>UJI ^jl VI 1 ^1 ^^Jl 

£j i"TI ^ ^<< <u B 4lj jl j^alj iAB A "lj t <~> 4 ^jJI j! ^aVl 
^jLojl» ^ ^ <h V AB 4lj<^>*4 jI^Ij t AB j B 4JL^ jIj^V ^jUju 

iCr JUiLjj * jj^ g>pJI f^f^Uj O 4ij i^jfcJL^j AB VI 

tiJLiA *^LaJI ^-jlJLl 4jLj U JL^IjJI O 4 Ij 4 c-jijt <<al ^jLSa 

.4— olll-^m (JjI n\\ o-^-SLi (^Sij-C. j( (^^aljJL^ je-uolj ( mi m^I 

^3 A 4 \ j JLj>.jjj i(jA-i_>jjjVl 4jULI (^rj_AJjt Ur l\^j>. O 4 Ij ir> 4 

^ AB 4,lj <r>4j ( 4jUI ^ j„ mi r 4...cu-o-Jw ^ B 4U i^4j i4jUI ^ LTS*JJ^ 
^3 JijjtJLs £ 1 Tm i i,i I j_4 i^jJ>~^\ CjIjLoJ! <_ uMfll 4_>1 mi "nj <4jULL) 4.lh <u^- 




. B jl AB ^ LjLpJ oj^Lj L>^' j)oj^>«>VI jI^Ij 

^jj— oil oLiijj_jj_c. <jr a vj ^<u^m L^jc^uaj oba cjLjjIjj j v ~j 

Bj A JjLl^j ♦ \\\* ^Lc ^ VI fjjuaJl <y3 JjJjjJLI (>->^l j^Uj ^Jj t(jJj M>«tl 

JSLAJI O 4lj m "q I o<ji <4 <m rt'i cry>Jl ^ miIL 3juLui» JL^Lil ^^jb 

jJu-JJ .2LL^Wl £-JjjJI 4_jL^j C_J^_3 ^ ^J_4-g^_AJ^£ U^^( J-ijJ . 4J (i^T nil?) 

"V J ' ^ ^ ~ '" ^ 6 '° (*— J l>-^) '^J ' "^1 cr^l ^ o ^ d i«L^j^>)) ^ * "\ Y 4 i (JjXs 
*^jjui£jaj^£]l jj^o 5 Ju JUL (((JltLstiLua)) (jle ^"i * j a CjLjjjji£VI iJUbj iJ-J^Io Jo* I jj 
4 mi.o..>. <jjj 4_uoj "( t "t iU in^JLo ^-ae-x 0^>- Ij^-^Js ,l_3j^>. ^ A * * * VLa_^l j-Lj 

VWj V • »j OYY ^jt 4_jujVt 4 o $[\ u-flj^Jlj .jrG^^uJI 4_LoL_u ^ jLi_J*j 

.SjjLj (Jj^I 3j>^ (-dLufcj . (jj; i ? i ! i£ Ij-Sj q B 4JL_ua_£ ^jj ^j^o 
I n's iB L_3jj-J>- L>^^J ^ ^JLH** (JH* L>^V -i[>-3^i 4J^ lLJLL^JS 

JUfc ^jl VI ♦ 4_jL^JJI L-flj^_>Jl JL>.! < t ij tj j A /ya 3j jLj tM '\ JL>-JJ 

i A 4 lj i^ <<a £-A ^jjLoj Lq JLUL < In n*^ ^ Ln^Jl (>jr 3 Ju>- 1 j I ^j*^ O 4 Ij ir^^j 

*L-flj^>J < ^.*V jjfc )JLJfcJ La ^jLfl u^ij^kJI Jljw! JIjljJ V JU 

^jl in YOA (-bj^Jl ^1 O 4lj f ^>> ^ ' v -arli 

i. ii i nJ 4_jV i jJi ^jj V L<u jJLj ^.ojLj lLUj ^_ijGj * SjJLLj JIj^w^jO j^iiL I^-Sj 
3, \ i *\ j-jLlj L^Jj ijLLsVI <L>-ljJ 3j riU jl 3^ Ij^-SJI 4_>-ijJ oj <\]^i\ ^ o mij L* 
4_cjLJI tiL^ (jjia-caJjJs ZjJlA, C+i\£ 3J ^OV ^ 4j? jJ^JCo Lie j) .(^jII 
4_^ljl dilj-als OjL>-j U i4 \ ~* i^ill 3j ^ Mill jyfc 4 I i oLoJI 



(09jucJI 



(jia^ j tSj- 3 ? <1>^ ^ "i t < mi r (j Lit-jJ 1_lL£ (jJ Lb : JS^a ^^Jm^ 

jJj .(^Is^JlJLj 4. f^,lj ti U j i^ TL lj-t_Mi (j-u-jJ ijLfc ^jLj ^1 Llj .j-j— ud 

(j iil-w 1 V j \ LJ£ ciJ Lb : na ^itd 4l o^-U J hj < <i I JL>- I j \J3^j>- Lj-ti: 

JL& JJtJ mi i rtMi! L>titJ Ll1£ <J-lLfc I^lta M_) 1 4JLq^>J1 ^nnnii 

^j-^ jlj^Vl OB A Cf^>- ^rj La j^fc I Jufcj *£j (j^auia-C ^jj ^L_lJ 

Jj^j_-Q <tirt^ Ju>*lj lJSj^>. p j ' ^ ^_^jV 4 *y j"< i <** i, V T j . jJuus ^jJI ^ ^ ' A 
1 *h mi JN) Itj ( ii 4_!Li-ujJI (_yL La (j I (4JL-ujJI (j-^ L-^JJ i a (jl£_<G ijr fl 

I cdJj :J^LSJL 1 nhV * 

^\ I nlU* (^jJj V 4jf InH (jjfl o^Jj t< hue ^_jJu I JLA <j1 JJuj JuSj 
^ j-aL1s» U>>Lu V O 4Luuai3 £$j jl^JaVLa *.j>^*Vl ^ L-fl>LL^l 

(^jJl (JjI in <iT 4 j 1 m itL JjIjJI j-^^I (jl 4 ii j n ~*\\ j 4-L-ua.fl ^j^a 

1 jJUJ 1 <i j,3 1 L^Jl J-A 1 1 j ml j mi 3juLse^a JUv J 3jLj-<Lo JLjv 1 ^ jJI j-<aVI 

j^L) iLaLjtjt 4^^Lc <"r ( inT ^y^S t LoLcj 4jjI £la 

(JjI i ^ I j! > 4 l^fi rtl ^ Jufc JlLc ^LaJufe^J 3j^_juo ^loj j^-«Vl ^>SJj 

SO 4 \ j « n > ^ylr l£Lj^of ^l^Lm j n "i m.I q\ 4 " \\\ 4_fljLuaJLI ^ 

^1 ijjlnlU 3juL>JLl 4jpiiiJ JUU ^jJI JjLuofl (jt ^^Vl 4lA^U i i jmi 
^yjljjJI ^j-tlJi ^Joj^o ^jl lt*3 : ^ ^"^^ ^Lc (jy^ Ij^-^-j-^ 1 a llr.l 

- ^ ^ "tt 4_jV ijj— ^ "i ^wl ^1 (■< l„ cuJ V <LjV >J— ^ 

I.Lu jc-jJ^j j At^tl 4jjJaj JT3_j3j . La Ju^J ^ tj t\n\\ c_>L,V " tVL 

L^jjj *CjLLj_>JI gOj" ' 1 1 * ^3 ^ Lr ^i ^ Lj jJjJj V ^^yllJI CjIj nWiTl o**i < <i a 




Of. l^Jfi L^J i if (^j^tltjJI ^_Ll_>jl j^j^Q jJdL^jd ^jl .Willi 4juoi Oj-i^ 

, JjoliJlj dJuL^WQ C-jLcujV 4 rtttj^rt 

Llaj (JJjljj L<i_La 1 L4L4J 
LIjLu dJli* ,jt (JajLJL jJUj 4j! 4 r7jn ^Jlj . ^IjI^Lq ^Lj? 4j ^ ■ tsy] Jj8 

jjJj V Cj\j~±jlj1\ ^ l\> /fl (jl £jja 4jj y *i.n 1 11 j La jlj (t!jljj_jjL>jJl jjju 4JaJj*U 

. ^Ltf-Lo ^1 4\_^fcl ^1 Lilian OJLLi (JmoJ <l£>^J 

<jj-5JI Ctl jn'i 1 ji ^Ijl jLLo LxajjJU jt_juaj| , > n ^ t L^jIjj ^j^a t . i 1 f » 4 n j ii 'rJl 

(jaijjj J^ilsjJj ^Jl ^ iif[ oLtJj^J ^ ^j^fl 4 M u A Ci V>L^ Li I ■> 

4lj i^t'^ ^j^a jljJsVl q\ CjI j ij'tL^Ail >>-ljt i ni'rM^lj - Ij^v plAj t^j-i-l 
ell ^ mi c \ jU CjJj^-fj . l^_J^SJ1 ^j^o ^ J \ A.U jl jutxj-ul (j^SLj 

A JjUai jljJit 0^ Liiul O^o UjJj ^jjLtH I jl JLi_lou! jJ^t 4l m n jljJsl 

^Vj^j *B ^ j aVJ^j tA j I j *AB ^ ^ijjjl Ljjo^jJlJl ^4! 

4^_cjJLj ^ ^jL-^Lj 1^j^> itu ^ji ^Jl5L«j AB 4 1 j ^ jlj^aVl fj\ LH2 




L ysjX\ IjLA JLuo 4jL*^J| ^ rt i h j ^pljjJI AB l-u^j (jl t rtj^ JUu Ju>.| u^jju V 
J£ (_yi (jl'rV i <n 4jjJ Luo JL>.tj J£ j^JUJ Ll£.J . Sj-iHiLjO 4,l£Lt.M a ^ iUII 

^i*^ * AA ^jjJ jIj^I jjsI^JI A jIjJs! <jLa i^LULj i^j-^jjoc^ 

AA j»jJI Jji <n> ^ dala 4jMj Lfcjlj^ ^jJ 3jj M.r JjV n (j^fl LiLJ *BB 

AA jl^at (jIb tcr lllJLjj . 1 ^ B (j^** J'^j A (jrj^j .AB j BB j 

tj-^J jtr> c-jl Wit I Jubj - B (jrjj>. J^J j I tj-A (jj^J 'Lr^^^J 

jLs Ij^jj .j-j-<»-j>JI ^ Jj-^t Jjuccj *Lp*l (j>fljj AB jl^a! jV JjlSLa cbju>o V 
ojui> JLLLsf . BB j-a AA jljJaf 4J}L^ <„ 4 -+ ^ ^j-u^Vl JLiLVl 

jj ( _ ? 1>. u^4i * 4-jOjLLa ^1 ^jVl JJ^I i AB £jj Qji fjjj^uuui 4J^L-JI 

i AB t j- a u&*jfi j < n <Us q 1 o ^11 <?Ul < ntrti (jl-B *AB ^->J AB ^j-a 
Ijla . IjI jt'inl £>iJ1 pJb ojLH^^I ^>*J 'BB jt AA ^ oj^LJ' OJ^H^J 
JLl>-V| jl>.I SjjLa ji^Vl 4 i it *V) lJlJjjJLb : Lj^_c 1 1 i a~ ^ ^ < \ 7Tn Jojt^i^ ^JLc 
*(jl3j-*iJ jljUuuj/l ^jJl! JLilal jj^*} t£±5± <j\ 

CjI o Kjj .^jIdjJLI (jj_jOjLflj AB ^j-* J I— dial L^j jJ j) ^ j i (i 4 1 $\ i iiLaJ ^ aKs 

Ij-Aj , jl mi"'iV| ^yJl 4_ulj Jj t J i n ilj-il-J ^ M r> I Ijl JSLifuJI (jV (jlajJLij ^jj (jUSl intl 

^jj5tJ (^jJl jJLJl JljJI Luljj fjZa llU->o ^1 Lc^Jji c_jLu-uVl 
g.1 r> < T I SjuljJI SjJLaJI dJLA CajI^ Ujjj .CjLjLU^xJI ^ 2Lillj>Jll ^I>jVLj 




<i" -TtJ <jl j-a-C. Jys O (JSLi (jyi^. JoLijcil ^^JslSJl j JL-SJI ^1 (J-l^j 

(jr 4_tjuJ Lljj^I (j^j^fl 4jj1j£j (jl j j r 5 jjj) mmU < y 1 mi * 4 j Jj^^l CjjI^ m£JlJI 

^jjJ (j_<c CjjjO ^1 m£-}Jj Lo Lr^3 'CS^T ' c_jLijC ^jJI Ij^Lv (jnlrt) 

£)£Jj » t U n ^ Sjlc^Ij 4_V < id jJ 4 m (i 1 1 Lj ^rul> j^-t^o Cil j 1 K Ij * LgJuo mi 
i ii J j j^lo-I Jjx ^jjl LjjMII ^jjjajlij dJL^Ij 4.V i u\ ^JjJ ^jjjJI LiUJjl 

4_lUkJI Sj^iLj . LjMII J< nUj dlljS Ij^Luaj <jV 4_t^j_c JjM J m i Jljw 
(jJLlA 4jl1oj-1jo LjiULl rdh <Nj ^ i 1 i 1 Jj-C- (j^-S (j-<aL>. 4_jw^j mi" 4 jItt ill 

^y4J 4 jj.TrJll 4_jJL>JI . Jlj_ulJ! t^ja i n (jr d LJajjJ9 1 .< ul ^JaJU 

Jyj m^^Jw! JlSLil uLlLofc .(^dUI ^ LjjMJLI 4_^jl n a JjI n a J VI j^JU .h aL> 
< U < ..j" 1 1 j t ill ^Id^jx ^j-tf 4 rt!"i V a <;Lj*.j! Mi"i 1 j o j i iiVLjJI Jj-d J j o j )S? 1 

j i n nj Lcj * LjjMJLI ^j-* 4jL^jJ1 L^jI u,i o Ij-utj I4] ^1 jJUjj < LujuT c_jj_t>. j 

JL>-| ( j mi -wj . JJL-LtaJl ljufc dJL>-3 ^^u-l! (2xu^Jj_>.j <i j ^ H lTJ^- <j1 3 JLiJ^ jiUrt jl) 
Jjlaj La ijJLl^Js . Lj^LxJJ 4_ljIjjJ1 4jQjl2l1 JL-lLw Jjjn. (Urt4 ^3 n\ <|UJ1 

^LqjLaJLI ^Lfl-uol ^Ir L^jjJlS Ojl nTi jj\ ^>SLj4j ^ ^" A 1 jj ^ j mi r (jr il 
plij > JsVi (^JL. cJL^_3 * 1 jut ^ Lajl^wj Cm,, j! LjMJII Cj\ l^S . LjM-dJ 

a\"t a Cj*->- *-dJj i ^ L*j iJj-*Jl (jiaj-A ^LojLSjO ^1 t)t<~>\ Lo^jjJl^ ( ^ JjIjjIajj 

.^Ifcttll 4_jjoLijt>a (j^I jIjuLujVI ^ U^W^ 4-Aj>-Luaj m^JlJIj <>jaLaJl 

4^}jLa>a ^jU*i miW Lul (j* nU» ^ 'MjL^ Jjj)ii i 4jlaLk ^jJb jLjj^i < . '"'^ jj 




j "i n mi (j-L>- (JSLii j-oj . ^ j t, U ^Pd^wqj (jr uj—£*l\ ( fijh H j-A 

jUV ^Id^-jO JjVo — i m J^TI < rtjl"ti f^ysj-ja L-uL-t*iJJ V ^j_Aj^a_«j^_£ (SFTR) 

^jjo Sju^Ij <it_<jij ^jjJ ^jjjJI jIj^VIj .^LujILjJI L^pSLj 4 j 1 1 h" o^j^ 

J — (j-* nrt *** a 1 — CLW^ p6 '^.j '(j ^ < njl *<IIj (j^jLjuajV 

j^jwj ^jj Jjrt ^1 *^Q^>- (j-A 4 m i in Loj Jj^LpJI Jbuaj ilAjJLl Ljl "m njJI 

Jjutll J£LUI Lai tL^jJuLj ^1 L>UJI Ji-JLjJ n i o jr^K ^ j Lull J£LUI 

^^L: 1 j t j t U lUt <>> i r>j Llilja 4_jL_S i^j>J1 ^j^o ^j^l Jl£Ldi p^j * t jjj jJI 

Jjudl JSLA1I Lg'.V./* uji ^ ■>< o* V] ->iaii iyb. Jjutil JSLiJ! 
^Vjjkj .OB A^j 4_Llu^ cjLLuj^j JISLJlI ^ *UI ^ uJljJI J< ^j-^Vl . ..^ 

J^l ^JiSUj *j>5Llit 4jj_JI t-dJLuiil c-iL^jJIj ^jjudlj iL7 jL*j-JI ^"iNl 

Lt^^L-uil LT iljl La Jli r j . Jlju ^a_u3jil I JUb ^ In i <i ^JLJt-J ^oJ ^1 ^j^tJ 

t<LfljLaJU {jfjtWs (jlJI CjIj nUH Cjj-A-ijLfl i UjI_Ljj>. ^jic I $ * ills C-^jJ 

1 jrfnl) < h ittlj (ja ^jjLpj (j-^J * 1 § 1 0") L^J ^jL^ La \j 4^ajLaJLI dJUb ^>£Jj 

4-1-4-^1 ^j-a o> J) ' " ^ JJ ^-^^ it— Qjij 



■ 



Lg-Lc lJSjjuV Ljj^-LtSvj j I CjLoi^j n.i 4_Laj_4 JuJ 4_ujL>- jIjT t^Lfljl ir^U 
^udI .SjljlU 4-^3 oVL^w ^ cdJj ^ 3jl51 oVUJI jJL^Ij .J±1aI! VI 

<jl L$j >.! \s\ 4 3 JUJl_>. 4jj J>l J i>\ t\\ CjL^-u/ *;IjJlJI CjL£j— ui JuJLjJI 

C <.fi jJ I JjJo j-^sVl <LjJJ ^Ljljscj (jL^Ljo J£ (jl (jrjj>- i^L>-jJaJ\ ^s>\jSl\ ^_jjL>o 

lLILLA tOllj JlUaj .4_^jL»JLJI JiSJl j!j-5l^JI ^LfcLJl ^ 4_>JUj 4_j>*j_a]I 

oL^j^j Jj-£>LU1 ljI^iJI ^ 3Lali>JU JlSLiVl tiUj^j ^(j-uj^JI) SL>JI 

JaLjjVI oUs^Lc ) <jl < " < ft) JL3j . < Utn Ml^ (J^>JI 3j>Lc ^ JUu Ujjj (JajJ* 

t-jJLaeJ ^JlII ^jfc Lcjj ^jIdjJLI <jl ' ^»VL». C ( h j Ju3j t4ll <n a olxJt 

fjyS nh ^jo/LlII ^j! ^-Aj 4jjLj 4 o j iiv LLjJlI ^jSLJj ♦ ^..XjlJI ^jj^Jj l-jj^JSLJLI 

L-AjwLuaj (j^lj^al ( _ r Aj i JL^jujVI /ys ^jJwVl JISLxIjVIj Ij.oIjSJI <jl 4 njn'sl 

4j^kL^a C< tt t ir>\ (JT oJI t4 j 3j^U ^jJlII « n in \\\ diljLiJ 1 j 1 < n j <- <j J > 

tfJj->-j j m"i rtj Lxjj ljJ>U Lusj-jO OjL^ till JLj-Sj Ij-jJ^SJI ^j^LIj . 1 "m J -w < nib 
^jl lLII Jul 3L?t_3 Oj miTi )\ mi r £_^LjJ! (j^-^il CjI j m"Mj ^-L>Jl LjJ^ (j^£> 

j-y* 1 1 jl mi"i^U J<>> X j j mi fll ^Lijtj (jjt-jj * LjJjj^lj ^u£Lj^-«Vlj bjjj! 

Cjljl_j->a^il *;LoJ {j\ 4 llj n^. jLj£.Ij 4j^L> tt jrt-LL>JLl ^jSLjj^iVI O (JV>. JSLuJ 
L^j! t LcLgJ j j Ju>- (jJJ (jJUui ISLjj^a t Jl mi ^,-13 4_u^ajJ^JI J_l^ 4^ojJl2JI 
(^Jl Lju^-j-u C t t Bj A CjIij >■ (jL^ Laj^ rtl ^^Vl JJl-jJJ . B A 5 L , ^ * 
CjIjLcuJ ciJUj^j . (^Jj-iJ! d^SLII « rtini 4j J>j_d_Lj < 4 ^Litoj) iUt 1^1 ^palj-djVI 

Cr^ — ^ Aj! JJ-JJ O^J—* ^^-AjJI Jj^J J— 3 LiUj (, t<> > m . Cr^l 

■ 



J£Lj_$J! ^ Sj^kj^o c m H A 1 # K tj ^ L *\ Y ^Lx. JjJa ^-uJI o ^itl j^a^U 
^ t>« O JSLii ^jjJ ( j-^> jlj-flVl (jf jJ^jj .(^jjtJI *-dJj Jj£ JLu^Vl 
.^^j^Vl JSli^nTI ^l^jl -ilj^Vl ^ (j^jkJJL 4jL^>U IjIjulLlJ J£l 

JL^I 0? >J ^' JS1 '^J !>^^iJ Jlj t" i,,Vt JaLiJjVl ^L ^, ^ 

i^CLLJ 3 jJL Ur jf 4-5t_j|j Cj^Ljj_4j ^| jL^c,r< j j r (jkrtU j i*ii 

\ <\ i ^ Oj— flJI I Jufc n^r j i o i LLo Jij-AJ o jufc Cjj. j i*m 1 ^jl <i J^Lj 

J^J^I I I ^ 11 J »1 Lllltlj (JLjW^JI ij\ L-fll ^"'T j"'* ^^^J fltnj l^lTL dJL^ 

£>jjJ1 ijj^Vl (j-uJ-^Jt tf-i irt r I i n-wt (jj^jJI 1 <^ 'J jl) JjjuaJu 

CT^ ^JJ_5j JU_jL^ J JLUJ ^-iaj . Lb^A "l L-Jjljj If Qj) nil 

4j 1 <t r 4jjj i ii t, I CjI h -^Jl ur&3 *(^) f^J-^^^JL^ CjLLj_>- 

CjLu_jw a JlAj . jl j Tl <:^Uw jjl <jJljj!j CjljJl j^ji"t ^j- 4_cLtil jl $ y 

u-S^Lo^VI ^ ir^^l MCH ^j-A <Gl m^- t n\~ Ij^i JjoL>o (jf J (>1 n*i I ii 

3jJ_il (_^iaJLj_i ( \rt A **i ^tej 1 <>>jj (j^ej LxjI ^jl£L«aJ JUjL^ jJLLjj 

£y*J VI i ijj ^^Ul »i i ii ill Lot . ^jI_Lj_>. t jjjL<_ul ^JLl LxLo^j jLlIL>.V V ^ ^ 

JjiDtj J-J_tiidflJ jl ^hj £j \ Ml *^ ^^Ul ^jjfeJ-JWJ 4(3^—3^1 J-UO LJj 1% 

jjIj^j 4 tj i^iU 4 .^,0 VV< iaLT^ MCH Or^J 4 i^l'^U 4_jjijjJI ^.jO j^U 




J^L>u jLaJI (jt ojL^ ; ( _ ;r j>*jL>JI jJijJiJI *_yA 4JlL L*j1j jLJJI 4j^o Cjj, i m a 
CjI^I 4_ij j £jr Lc Jj^uaj»JI I ^ i*v flj t^ui-v; <LuljJ 4 ft 5j_u!lr ( jja l^fili Jljo (jl 

La JjJ tj^Jj . ^jjb-l jJI jJij_Hl ^Ij— «l jJc^ ^ J^QVI 4^c cjj ^ 

ijt fiTLi ^n^jI j-A - O^-ui j^jJ I (jl 1^0^ o o i"i?n (jjjJl (j-oLiJI J (jyJt — 4lfc.rt*i 
JlJlC <ji jil jJo Lie J -j*jJl 4 Ij i/Vq *Lua_9 jLLiI jjUO £>[jjla <U LjLui J i i < i^l 

j*jLoj ^jJl AB ^jj ^JLiLsi J£ '-■ t i t -*v ' BB ^jj jya L<Lj_sj (j » * "L 
LU ^ <>>Ti c^aj.4.u *q _ j^olj^i^Ll cLajLill cj! m U ^ <^jJI ^JJ i _ T A MCH 

4 j ^ i fi i La Jl^^j V .CjLLaJLiJLI cjr^ UjJ ' " } 1 1 (*J)* f i ^jj^Jl^a jjju-ol 

j-Sl ^JLl CjLxa JU£. ^v-I ^)^> V *u i oLLlj5- UJlo^B (<jLcjJt ^.5 Vj 

Lijujua ^jJIDLj .«3iLi» ABj B j O i«4j_^)) A eULu^ (ji Jj^j ^1 
(j I i m ft I! ^jIaJLI L_flju$Jl (j\ 5^ ^^ju/^jo^^ jjJa OB A ^jx. j>j niIi m 

tj ii< I J-fc * (-ai^jt-* {_7^jU « La— >J I » jt <U < n^Ull j_)LUJI j nilj 

V! f_yfc.ii J <Ll ^ 4"^ J^a U*^l> (jl <-i-U J <OBA (jr* 4 Urtlll 

(Jj _ i ^j-Ll>JI ( j^o JjolSJua <J^-^' L^LijJ1_3 i J^i JLuC M5LiJ-a 

. ^olj^a^Ll ( jisLaitjij ^LajjLj Lc^jSJua I JUfc L>o Ij^xjl^j i CjUj y\\ 4 ^ 4 

. ^jlj^llL ^jLcj^LJj j\j 7t"t i fiVi J^-j-j 4jJ 1 i <i 11 4 ii f ttj-A 4j^jIij lDLaAj 
^1 ftlr ^jja ^jjji j*i ^ \\ ijfjal *^>J t"f ^ ( j t £j_aLuJ . > ^ mi a m 1 ^jl 4_ij«fl^>Jlj 
t ij TlL^'iL Jo^AjJI lIjLLc. _ 4_jjL_u (f J » L-4 L-j—^jJ j-SLj^I 



. JuVl US Jki 

f ^ (jr^i cJ" 4- ^ J^Lj_« Lt^ dh^-J .^jIjjJI ^£j_Ju-JI (jjLjjJI OjJ^jI \ j > i ii JLstJ 

) ^V * ^Lc 1 n j «r Ijjfc JdJJ^' J"* U-^^^-W t^^*-*^ <Jj-*>^ J^UL>* jjSuLijj) i » 

<j1 ^jU"< ml cj! ^Ij <7 UTI ^jij tjij **< ta\ ^j^yUl ^j-a <L)W 

^jj HI CjI m il q-J Jj-bt-Jj . CjLL >J1 CjIjIjSLj ^o-jlj SjJJ <. > J . ml 

(jyJ-C- £>A>J1 CJJJJJ ^Ij^liUiVl (J t U ti U ^JL-UJ i^jJ^.UI *H 

: ^jjl ^1 ^JJo V JL3 <41jUlj jjfc iCj! j lj rtUTI JL>.^f oUajhi U J«a_<-uj1 
(^La juusl I Ju^jj . <Lajh f a £po c-jI.lh m I £>^Uj 4j Ju 1 4 _u ol^-Ju <£^_>. 

^LLaj^-JI SjLj al\ 1 <^if «Un ill i chaos theory m<H *Ll juxt 

Uj 1 if jILu i L^IjI^L j oUJUolaJI Cr^^JJ Jc_L^uJ jL^ut >.\ <C< »J ^jLw 

S \^CjLU>J|J ^j-a j-uSJLJ ^jl jjl j\j n*i f ^0£.» jijULoU 4j <y< 
US - ^jJi^ MitTI tjj-a}\ ol j lj » i m U Ci2j ^yfl Ltx^Jj-tJI <—»JL>. 1 j'v A 
(jh-d-JI ^jJLiJI ^JUJl (JjL^j (jl iQj^ ( n i> till j J^_3 »L) j rttl ^ ujJu>. 

^ J— ^j-ujJ Jj ^tl I Ju& 4jj n mi ciJLLi ^jJI I ^jl . J_xJuU 4_jJLjLaJI 

.u-tbSLII \jJt £ya 4jljJo LilllA ^ iijl^ . I Jul ^_jjuj 4^jjjJ 3jjvlj 




. Ljj^LU Jj nt"> CjI 'm >■ j Lul m -w t * ■ ■ " * 
4_*jLaJtl (jj SciUj^ 4 Ll>. ij^oVl oj^l L>^J 

of *>U .4j^aJI J>^ 4j>-Jl->J1 oIjlj_jJLI 



6-* l5j ; ^ f 




Jj^V ^1 ^LSLtl cd£a! cJSj t 4_J1jp_^>U 2Lcp 2LL»L^J1 Jj <ys 

C/^- l£ t O ' ^1 <w fr^ft ^-j-jlj 4_juoL>- ^j^a Lg_L3 La j— la I 43 1 <j 

<jV C^jJl ^<JJ^ ^y^JI <- tjtijl JU * l! cJ9jJl JU9j * J u..>JI 

4_>>j Jl_j ^cLqJL^I 4-j L> t ^ . ^ "1 j LLlj>. jj^j 

4 <n4j ^yfl 1 4j^Jl1I ( _ ;r A 1 mLq-Tm ^j_L<_j>JIj j 1 .1 (Jn *tlJa t^jl < m'iV 1 

(>Usj£L5e_«a A ^jLjjSLj La Jj-AJ J^-J^i^-Vl ^jrUJ^L ^^SLst-A ">Hj . dJUvlj 

. 3jj) Ir> 1 1 1 1 J^_ac_« 4-jjIjjJI 4 j o *i I <j| ^jja Luj^jv < i j mil jjfc IjLAj . 4j 

3j>l— 4 t <_ 11 ^ysj-a <■ ), .i. i (i * jJ^LaILj ^Ij 4 ,oK _ ^Jjj " < (i t^SU I 

» ^ t ayW ^^Jt^j>. (j^SLo (Jjp**' < (iT^LJl^ :^.i iillj Jjj **i i iil^JI SljL-ail ojjb 

(Jjljso CjLjjIj^JIj 4-Jj_lj>J I frlj «aj^JI ^j-* 3 U t<a 4_a j tn ? d jSjX\ ^^jS 
^j-AjJl (jJa l-jj JU ^_jJL*-tf3 (J^xac L-jJlj-a .fcoJ^SJIj *^LaLSlLa 4j^ J i.i,i>Jl 

i(j i$jJuum>. J^-aJ 1 : er^J 1 4 n h V 4 <j a ^ * A JSJ t4 a CjLjj^oj^ 4 1 n ^ V 

diU^ij^l ^jla j o,.^ 4-^>Lc LiJLafc^ .Steroids cj\ j"« < m.ILj L^o 

IjL^v Luaj 4-jJUj^„j "« imTI J>! jJLl V "i 1 in 4_l^J! CjLuI£UI cJJo 

CjLjIj J "ntij CjIjI jjJI ^T\_J |*L-(_u_Sjl ^j_A 1 4 ulU L*JJ 4_j] < U <I TP 

^jj-^aj-A 3j uu_j>JI -1 1 v ^j-iaJ ^LjjJI ^JL_2_J (^jJI Jjij_^aj^JI^ . CjIj^ U nl I ^ 

t-<U ^ eiij^tJ ^pJI Oj till 4_ol j j<fl 3j>UI Ltia-J? LiUjL^3 .^JUj^ j"t , ..j 




4_pl_L) j\ 4 J rtjl.^CJ Cjl JUj^-Ll f <l J^tt £*jJ~L^J ^.^-qj^ . J ^^j-ol**! J a L^jLj J Mill! 

Lfc^_j-C ^Jl <t***< mi! ^j^-^J l,,g.M 1 tujl ^"Tl 4JL>- JLj4j%j ^y*< "v. ^-<-uj>J I ^^ylc ^Jl**< ~r~t\ 
!>Lu3 1 i \ i n" pi JLjj^jI i u dJLuk (jt cr^- ♦ (j-A j > L I Cj^ i^iC (tlJuJ 

t f l<> Mill JJ-^J £j£L 4Jjj i .1 <1 (j^J - v ^ J-<1 j5vJI ) <^i\T ^Loj 

J-Luoj J^fcj . (CYP 17) W t <j <<i 4 <;, .Mil ( ^ * ) <-">^ JLH^ Cr^ 1 tJ"^>- ^LiA 

UjL> J "'""'J '■" **^J Jjjj-^JJ-^ 1 (_^! Jj^"l mTjSJI JjJ-SO (j^fl ^ mi ,>J1 (j-SLoJ Lujjj 

( j^al>J1 CjLj^-aj-A j-lt-o <JJ * J ^V*' 1 "J ^ LA-?*-!' I Jul) (j^o <J1 t nil 4_V ni.ll I < rt n n 

i(^JlJj ^JJ-flj-^ Mi,--^ Ji &J * L-jJU-C. iJj^—UJ^SJl j> J V In i „l 

4 j Mil mi ^ j^-jJuj t^LcLlLI > J ^ r J^JUJ JjL>rHJ-5^'j 
ol i <tjJLl JLl£. (jL^ I jjj . J inxl 1 lJuLLsj ^"l m> JjLJUJ tJ/U-J t.Hj <-Jlj^Ij 
4JL>* _ t~lL _ i < ^ j 4jIj3 i4jaij^c Ly 3 ^j. m" Jlji^-uj^SLl I 3j j .i^ 

j^yjL-ju ^j^tV m,i 4j L (J-a^d I jJL^o JjL&jl ^ I 4 <i j it <^>tl <._>r^-a e-f^uj 
L ^ 3j^_JiL_j_j4 5 jLjj ^Jull 3j j in ^ J^alj-C mij . j^cjLfcjJl (jlsj^* 



^jJLc fJ^j^pj^J] (jJ Ja SjLjj c ^ c - I n I" V a Ijl < «.a t U mi *m JjJo I Luaj 

4±AjJU Jj>-Ujj£Jl Cj1j*-uLj JL^?J . « »l 4j£Jj I j j "t < LLajf jjtj 

4-Lb j_^r 1 1 1 JjLi^JI -^LcLiU jU^v 4 j lr La Cm-SHj 4j! * jld* u 
j ajjS^j ijj^nil ^s>l^_d (jJL> 6 oL *»-* (. a V jiju V - O i mj (jjJ-Jt jl^-flVl 

CjIj-jjLj JL->-I jV i^jjLjJl j^a lillj j j f j Jj— JL) 4jI <^>^U 4_tbj-£. jJiiH 
_ 4_^Lj_<v-ii]l L^L>JI 3i j ^ ^Juaj J Jlcj JoLioiJ <j-a Vj 4j I j^uj jSJ I 

^^111 l1i1_Llj>JI VI JJLjuV jjfcj . lZjLLj_j>J! JjlAj (jLi tiJJj Jjt)-^OJ^I J-*-^ 

CjL>oL<L (Jt mi" LbjjJU JUfcj t JiJ^-UjjSLLl Lll^l j <i "< i a a I ^ J> L^^>- (JJ^ 

ajj Jb (Jt < nj Jj3_ujjSL!I 4U mij (^jJI uru>Jl (jt CjJucj La LjJL^j •t£j-* fc l -^J 

Cjl M -W L&JjJU J t Ml"l L_3_4_4dU dlLLjJ>JI OJub (j| L)Ll^>. I CjJLJfcJ^ i^J-JX 1 Llll M -fc. 

CjUjjjVI j-lx-saJ 4jtjJo£]| SjljuII 5j m. «l <yS C.I t mi JlJ9 lTjLLj-^JI 4\ , ,<1 
*~<£ljJ L^-lS «Laj)tS <l Lgjl . ^ V imiii 1 $ m j-aj - Jj>^HJJ^' £-LuaJ 4-aj}UI 

CjIjLLdI j-a JL^.jj La JojjuLj j-uoj Ljr 3 CjIju ^Jul jJj : (J^jlJI <J J<i 

LLjO J-jfc-ljJI (jl—J (Jj-^il Q^i3 .^LLa (^jLoJI j-uaj i n.fl a\\ Cj\j\ m <vll 

j^a CjUj-jo _ij^>.j VI 4J < - r j 7- **< < i,i ^tj ujjSJI ^ai^Jj^ ^jlu jl U " > <m V 

,4lj t mj" lJl2jj j I j-jxVI 1 fi'ta Jld-IjJI Jt nij jLj J^ju Luj-aj L^K iCjLLlj>JI 

Cj 1 , < j ">»J I ^l^it t ^ i n »— 3 J-^JI jl j-Aj 1 4_Lt— 4 alt jj (_>"j-} IjLAj 

'j^l I L^J^I CjI m'w jj it'TI ^jlr> n jjfc \£j iiij 1 1 ^jJLl>JI 
4-ju^*i (^^1 jL ^ Ij-st-a <^l j£Jj itfj^Lo? Vt (^jLall CaJLcj JL5 

»1 i>l J tTI ^jJI L^Lx (jr -3 Jj^-iSjJ^Jl . Jj3-JJjjSJI CjIj-uLj JUxl ^yic L.m 'y.Pi 

j-Aj i(TCF j t h < in ^ o imj (jy>- (Jj t mi7> Ljjj^2j JlJ^J-a 4_jvj ^l^, Jjj m a 
(_^L>JI 4JLjjjjj jJ-us j^a < n i n" j>^4J 4jIj3 I Jl^jj 4 ( ^ * ) fj-^j^jj^ (jr^ ^ '^jl 
4 Y j^j_iJjJij| 4 a ml j— >■! U^JJL^ j-j jljuTJI i ^ j (jl 4 " a ^ a I Jubj t4j 
4j>.j (^yic 5 tx ^ jV <iLua-LjJl Lj^L>J1 4jJu 4ajL a SjLa Y ^^aJjjjVlj 

L^l V U (^^Llll 4 j iTrtl ("< i^j Jj3-JJJ>S^I (jS - ^ i LlJ Lj *^a_ulj^teJJ ^j^Uv 

.^pDj-aJJ I jLv t" i dl ^J-ll (J-t-T&jJ <»l i^ij jTl 



■ 



i< riLUI ^j-^ ^ jla ^J-ii uutl jljji J « mi " ^Lj Jj ^LSJLI 
ol n ^L^j JlJs S Jj3_uj^LII j^Ual ^ ^jljJI jjJoj <jjJI 

in ^-j* C>.u>, jt ol m ^,11 <jV t Ji j L^o 4 1 ljub ^jl VI »4 nl"t V * 
t 1 * I i tit J (jLstZiual cii Lijb (j^Lj ji < Lu i j I JL^.| Cj^xj LoJlJjljS .jJj^jJI 

cjLojit a ojjt Lcj}j i <_ » 1 m IT l^_Jul_j_a Lib tii> , \ " j V <sf I jub 

.jJLl L^JLu 

jil ^ hypothalamus ^UojJI 4 ^Ul c J-^>S «Jjj >^ £Jtl <jL_3 ^jjj 
t_£jJ! jJLI ^ ^^cljJI ^.j^-^JI ^LlojJI jljxLjj i Jjj^_jjj^LJI J^-jjj 

tjLa (4jjJa£JI SjuLII 3j m.^ 4 > n ^pJI 4_^oLitill SjuJI 4_Jj ^LLjJI (jLJ 

3 JL_j__>» SL-Sj^Id aJJb (j\ fJsu j? jj— 9 JlJs jJll (jl (J-ujJ eLU J> <-'j <>ill 
(j I I ^ j > <iltJL^bJ 4_^j^_La_) jj^oVl ^ lib.) u^J^J ^aJ ^JLl_S : f. Lj— I ^unl 



0? oi^. Jjljj tc >i£LIL> ^ jljl V Jjls jj ljub ops t JU. ^{ ^i^j 

jJb pi "r " aVI >lj->-Vl (J J j "A! 1 j-il * t jL"teTLflVI 
^ 3—lju j-«JL>JLl liLo o-^-Jj * I ^j-ic J-^J (*jJ-II ul-^ *Jjj '"^ 
Sj| m, r Vl ^1 ^uL5 Lu Jj-*,, ^jJI j_^Vl otj-aVl ^ 4_ c:j o 7 4 
ill t^j-jJs ijj^lLJ ^jfcjl, \t" in! fj^ls'LiZu jlj-^Vl op 3 t4-flLu»yijJ 
.^IjVl mi \ L^jjJUU 0jj^>-^ * t. < j tf>j j^o I 4£Li-i!ujJI oLj! t **< a VI o^ 
^1 IjI till J 4JLcaLuu I « cr^ ^jjl i-JI I « 

(jr^Lj^Jll jlj^a^l ^jlJ <4_*_* J^cLfl-lJIj 4_j_i3 ^£L5e_Hlj Jj3-j-jj^iil 
jl O- 43 cl>^J . o^ Li_^^lJi <jjiLlJI i j r c LLj-Aj La^Lliw 1 cJillitj cjLLljw ^j^lilJ 




< *-^jL» CjLajhi <n *<_ 3 -L J ^JL*J1 £>1 VI <j mi jH ^jLHuu <j| 4jj t 

<iba j \rt \ a jLt^al^Vlj .^SL > o LgJ <j-^J <4£L>1 mm a ^jq i<ViH 

J 1^1 ^ I J-stJ (_- r lc m£j_>iJ 4-)^ I in "1 4V I jj_^oSM ^jL) Jj-AJ ^-Aj 4_<i_jj ♦ ^jJlII IjLA 

C iljjLJLl <±<j^- i^jjj^l ,jL>»jVI L7 l>. 4_uLoj^J| 4jjjjoIj^cV1 Jl^ JlJUj 

irw^Vl jj^aLfl ' 4_j^£^_fl^Ll! (jr juD^_i]l 4_ujl£ 4^>jJlj c< >L£ 

j j r 1 J 4 ^^seJlil «Urt*i ^j-^o Jjl J— I Lwjj t 4jJ_£j__a CjLqj k f a C t mi -J 

j-j Jlj 1 I 111 v m j I *jJll I I <5— £ . CjLj^-^oj-. gJI jj JuJ ^jLj JLj-o-^JI 

j-j JU Ljaj^M-v *j-ll (j-u-Jj t<jj c .J-&^ ^ 1 (inn jj * mi J <jLj ^j f-L-^t I 

J£ *j-U 4 cj Lj j—aj-_^J 1 jj J » mi"i oLLt_>JI jj Jt mi j ^JLl 

M^jJl Jjb ^f^J t <j ^ ^ 1 11 IjjLff"-" J_UU>J1 (JjJ^ ^ * ' ^JJLL^JI 

JcLoltJ <j1^-"imi! ^ lLUj I jjj^J LaJ <r CjI n -*J1 J t mij 

jj3j-j ^jl £j-cU ij&Aij .4_lj^jL>. til)ljLj>.| ^Jj (J^-Lo-tJ ^^1^ jt Lijj^j ^^Lo 
jjj - jJ^jJL 4 a in* CjVI <t"i"wl j's nj ^jl Jj-5tAJ 4Jj^_ljj^ Mjjl 1 ii a ^j-a 

Sl_jLjt_4 m^I ^jt ^jj„ v n " t j jj^o (j-u ^IjJtiJ 4 1 MilTL till jl^ j_a^1j 

L4] ^jl ^yJLi j j <t o <^>j ^jjjJI cilUj I j 4 "1 >i 4 j mi n m U J^sl^c ^1 

Myalgic ajJl .>> «J1 (j-A^Jl j *t c£LJj ^ jJkjl _ bj ^ >. 

chronic fatigve ^JLxjjJLI ^1 ^ -wVl 4 aj>i "i ^ j! Encephalomyelitis (ME) 

U^k>L^ j mi^JIj jiLa 1 4. o^l, I 4Ur>'(tl UUj jAt j ^Ijj I jl^js _ Syndrome 

J^LLal 4-jJj ' ^ ' - * * ' <>>t m,^t„" mi j La J >r jJLl (jL^ 1 jjj . - ■ ^ * 4wQ j h U I {j*a 




^J^J £_U <_p»J— « Jj( 1 jjj . ^Lu_u_dJ i_jL___i^Mj 4-J j < nJW !____>. ^^Ij-^Vl oj^j 
. 4 j < ttrt\ (jlal^c^flj 4j J 1 ay t-_L-__Vl (jj£-3 Jl_l_1 

^j^toLiJ La 1 t \ LL j 4 <: 1 4_*jL2Lj La LjJLc.j 1 \ \ j U) j\ ni "n^U 4_J_j^J_i 

. Lt__u1 "Jj J ^tl ^jJU-5tJ ^J^UI L__L^-_>.^M CjL-USj-aJLl 4_> C-ll <S>~) Lq_4 

f 1 t u ^ Vl >L>- u niii" t t (j^jLu^j -L__1_lJ! ol j 10 V Mill (j^jLxj jJI jlj-aVlj 

C 1 r J^J Cmuj 4-_j^a_0___Tl (_-__3 _A__>-jj . (j-L>- j_U ^/lLjL-U-III j "i £l 4 jl 1 nLuJl 
^a (^jJ-ju ^ (j "nL-g.1 4_j^jJLj £^>-j-j ^JlJI 5 jltrttl <j I <*Uj ^ mi •!! 

(jjSLj ^ <i "stL " ^ i__>l JuLc ^c-^jl j "< ^1 4__wjju ^jjjJIj *4jJjL_iJI 

Jl>.j La-£ . ^laju LLol * j___»^Mj L_i__a j-jfrtM 4 j 1 U T 1 pjb t \ Ju Jui ^4^4 

L^a J^l ^ ^JLl fjLSj ^^J! L>L^ ^ jj-t ^jLij ^ ^jjl! (^Li. 

^\ t Mr^yU ^ (j (Xj— t-i L.<l mi) I Jufe ^^fCj ^Jj . J_23jJiXl jJLfil L-bjjL-C (Jlj|^j_i_U 

J j^__iJji^a£L! I CjLjj) "mi a ^l___ujl _*u (jL_i Lu|^ <^4J (X^, **<J p 

> 4_ijLIoj miTI L^UtiJ ^^LII ^ufejl ^ > 4jL->" ( nl 4j>.jj tj-A JJ_9 Lu i^-AJuLc 

^Ij^Ij ^j->j--_u! (33---i__u ^jlII JLoloVl (j5 I <i ^ . 1 ^.y <_> pi h, i r j_-uL__<V 

jj^VI 4_j r _u___JJI J^jj_i___J! ^-j-judLq (jjjLtj jJI jl^Ja^lj . 4_l t k jj_AjiJI 

(jlfi 1 j]^0 ,3jLjJU-U 3l_LJ>- i"tiJJU ^jjjJ! jl^-£4^/l J--->I Jj-jJL ^^Ll__j 3 JLx!L 

tdll ujIjJlII £ya ^^-iJI I _JU-> 3Jl_j-__j (j! 4_xic t ts\\\ (jl .V ^jL-SJ! 

^-L\ V" i nL j->-L j I mi j L_bjlj-_>.J jl^ 1 (j o o (jf i \ -y j mi i 



jcJLI 4_aL>» ^j-C J[p in n a J j t i a <JiLc 3j£d3 - 4_i_jLuJI 3j£d3 t In i i n 1 L) (j-u-J 
4Jj < <m L^^jjJj tell] j I j j ^i ^ pt^^ t L^-jSLjjJ 4JaJLLo dJLi^jS . 4j^UI 

4_^_p«J! ^Lt^jSJt (jl i Lj^j^x. i o^ > j ^ * l flfc* jlSLj V Lu? Mp>- 4-iJLj 

m£Jla ^yJJ 4 j r Ju ljubj i^La- j "HI jjfe Lilj! i nil 1 o mi L^tJ-uJ! mj-A J < (i ~r\\ 

jjj CjI nirll (jl^ IliLs . LuLp* CjLLu>JI j-uLj j-aj ^ In *<*> LaJu£. ciLt-Ja-o 

Ijlaj . j^jJilii J j iil V L^j? ^"i ^-**m ^yjJl m^ao. <_>j i oil ^jil L^jLs tiiJjl i ii Tl 
j miT 1 i \ 4_iSLj^j Lwjj tf fni *^ (jj-jjIjjJI j o "< .,>tH 4— jSjjj V I 

;«CjLu_^>JI ^£ ^j-u-jj)) ciJj) I i i J I (jj (jjJj-JL jjj jJI ^jujllll i 1 j V— , i n ^ \ injl.t d 
oLtjijj 4jjJl-Sj j -v. dUj 4-U — in *ij La (JJj^m mjj ^jJ JlJI (jajLill 
CjIjj i .a BjLuaJtl 4_cjjJI c-jj >■ i o V ^jjI^jlj . ,j ^ 3.J La (^m tciJjl i nTl 

cdJj t LcjLs (JI^j (jLj ^_^j^JI I, \ $ 1 ^ o i n j ^jLj i^i j o Lq_4 p j " j * ^ ^ ^ 

4 o nil Qjfi't * " L-^l-^ *JL9^ C^' 1^1 *--»LL^>JI ^jLj (jj^JL 

(jlj tl t mi "T jj i nj ^jl *^Lu_j>J1 ^jf OJJ ' " *'JJ O^-*^ 

.^i m-->U Jt mi" (jt U^J 0^-*^ *J-^ S_aljLj I mi II - 4 j -wjL>JI >l 

(j La I j j"i t3jLu>JI LJul 4_<^>»J Ci^il (J\jljL^ (jj^J (j( (j-* JUljI (j-*JJ 

V" ^^S? <- jL ^1 tclaj) * io 4i^ ^1 <if 4 i ii ri )t JuxjI ! jj j^oULa l_oJJ 
(J J^-jj j^SLJ I j^JLtJ L_flj_<-oj t 4J^3-_jjjj_^ CjLjj)**i i n a Juj j i ii 4jL^ t<- m 

^jL(J V ^UlII (jplJL>Jl . Cjl M^tl » nil jljjl ' ^ * ' U J (jl <L4Jb (J^J p i n I 

<Lal i .< 1 )L jeJLLi «3jl t miTI j£\j^a)) ttaLfujJI jLjj ^JL£ 4^l£Loj p^JLI (jl Liaj? 

JL^ ^ 1 1 1 ii, ^tl JjuiJl^ . j^juHo (j^u Lo^> PjJll Jajcj f>\ i im iVLb :3 J-tt,i.iitl 

*mt^Lu (J-«-^ 4_i£,JUj-uj 3jLi1 j ^SLj 

■ 



> 4_)^ V r nil ^ nj JL>- ^yJJ J <*n~ a p<i 1^4 tjj)l"i"tlj ^jj-La^J i (j < n 

JjL*j Lot j^JLu Llcj) L^J j.-Lj.t.j ij^-a j n n 4_jLb t 4j < ^ i jty "t < ulj J^JLiJaJl 
4_ajj1 4 i in m <j jjLjJI eijJbj i 4_jUL1 * tn"j 4_ul_<u 4 j < n m t o ui.tl 

Iff 4_^jjJsaJL» Jaju 1 (j < nii) CjUj^aj^JI <jLs t^JLULj . (4jLU (j* « < n*ij 

^■<C>>»U t— uljJ 4_JLjuOJ J i iijJll (J-uoLjLJ J^fcj J J JL>- ^yJI L_ulj JLC j i rtj 

Cr^ Jj3-^J3^ ^ (jr^ -iL>* ^Lajj! iciiljJ 4_5b_lu (djJLstJj .^jLlLi*! ^jJI 

itn j"i^JLI Jj>-" imTj^JI (j-* J^^J jJ-^ Cr ic 4_-0 (^jJL-JtJ (j! L-i-^e-jjjLJ 

jifl *3jj>JI 4jjIjJ ^j-a cfjjl i n y iLLA ^j^jLJIj .4_Ljfc.LU1 (yu\j-uA\ ^jljji^w jj-uSj 

j nj Vj i 43Lu_>. ^jX. j.Litjll J Jl-C JLa5 i^lliJLij 1 43 Li ^AjJt ^ya J JLC 
^jJuiU Ljl/3 4_^j_»j ^ £ya jlj JL^ Liiajl ^j^jLJI (j^Jj iciilj ^Ir j-^Vl 

0^° (jr^ O 3-^3^ L^jIj J^v (3>-^ 4_S_±laj ^ ^ ijjl^— <1 "^"l ^j-J jJl 

i4_aJj-A ijJ 3jVl ^-jM-aj t-Jtlc ^JbJ, V <j*n 4j1 < " i j ^ j ♦ ^^y-C L<i- lrw V I c_jjjjJ1JI 

jlj^jj *L*jlj 4jjaSLa 4_lC.LjJLI ^Jj^->-5 n jlj i^^-Litjal ^jr\j^Jj^j toll 

jjl^JLI t.,i ,„\\ Jlj L«j . 4 Mjlj^i ^jIjjlj^ Lr k. c^LJVl oj^j 



Lj^.-m^j (J!L<s 4-jJLt.o JjoIj-C jj,-A (J^^/l ^JLc Lj-jj^w "t j 4_ljwLj_II ^n-jl^ < nl 1 

Lcjjj . L^LLIj ^jJI ^ j-JI j-fl^l tL £jjutLl 4JLal£J! J-al^-jJI oju* ^ 

^i^l <■ c I ^ i-)jJJ <Ljud^jlj 4_j>»j Ju J_jJuJI jtJjj Jj-oll 4 j !r> j 4-jj^o <jl 
JL^wf I lilj .^jJt <Ut ^L^Jjl (jfi>J "I tl J? 4 ; o ,.Ji 4j 1 i in Loi 

4_judj-C (jjSLt^u^ ^^jcL-uJI^ 4 i^iiVia 4^wj J ^j-* 4 njfcj (Jii mm jl^JfcVl 

jJjLifyj {j-a 4_>L-oJ JLiJjl^ 1 t— fll t ual 4jl-jjI jJ_u (Jl q".^Lj l-J^ 4-> ^Jj 4JL1L-0) 

4-JUDj^ J-^t Jlj^ -4 ^S""^ il-L>.jL-4J 1 l^t iriTI I 'm r k 4^a^JL>Jl ^^Jfi 

^jj>.jJLl j if j-t^-JL1 1 ^^C-LcuJI ^j-C 4JL_jl^o ^j-tjj ( % 4jjj 4-i 1.4 ^*MJ 
4-l^jIjJ ^j- 4 < trt m >i T U 1^ mi ti'i 4^-tTJJi Cj^4^j *o<**fi V (t,l ^jJI itiii in 3 

4j J)." " (->^3^ 4>jj * n 1 11 VI I Jufc 4_<fcj-J Ll£.J 

jl j— bVl {j\ Jj ^L^JI Jjjj "i—i-alj^U 4_a3ljj « "1 ,,,| ^ijJ 

^ (j-AjJl (j-A JM_^!yU 3JL_ 1— all d»lj__ul_lll ^ M jLs VI jij.H j n "< 

4_> j t-TiJ i J^oIj-jlj JLjLi„„jj <jl (^yJ! 1 >>> j< ^1 "lil ( nVl I Ju4> (^-ijjj -(^-al »U 

1 ULLLs C ^J1 4_j_^ jJj_|3_j_iJ I ujLu-^VI J£j _ ^jJI >U,t ^3 jr^jLJI^ 

u m ^ j j-Aj .4j(plj LsLl^uI JjoI^jiJI oJJb j i^>"t _ 4 jjlrttl 4 i ^ U jljJal 




:^LSjVI <juj^ Sl_^>. 6>i.u-i-«j <jjjJI ->! jJsVl j! t Jl ; m,'iVL 4_JLJ1 

^jJLjlILj 2LojLl^ 4_^^_C 4J j-al t ( _yvjjjj^_j£ ^_iC I 4 j o fr| ^ya £j)S\ 

Sfrl o i nil Jj^tJ JliJLstJ (^jJl IjLA La • 

Jjl^ Jj iJ-ajiJ! j I jlSJL Jji-S ^j^ijJ * JjJ^-jjj^SU I cjLjj) "i ma j^j-jJa 

1 1 1 \ U j 4jf VI t\ $ in n't 4 o 4 t, I frljL <m.i > jl^—aVl 
, 1 ^ jlr ^pajuii (^jj-aj J^>- «,.< j cry*-* ^ 3^-4-0 Li 4 1 1 (j^lc. j_«^JL I 

Oj^Suij i^jSH^-W^H-^' drv^o^^JLl <L<jjIjJ 4_jI Ju L;r l^i 4J_(_u ^jj^ ni r Cjj^ 
CUjL^ ^ylJI i4_ujdll La^LaJI jJLua-^o ^JL-J^I ^ 4_^ulj JlM d Jl_A LajUu 

(ijLbjJ ^-jIj 5_Ja 4 y \ % s \ <i—c S^-SLfl jJLI (y\Jii^^X\ ^J-J 

M i ^ a d j ' • j 1 a j^JLj I ^ ^ j_3 I jJ>L_£ ^L_c JjJ_5tjj 

(jLj ^1 i it -^V I ^ylc ^ n i^l 4_i I JULI (j^>j i^i ^3 ^jjG ^jL^ 



4 ijfcj (^! j j , "h Lca ^SLj ^cJj . 4 j "wjL>. J-flt j-C <Lj*_>-j C <->o j_oj 4jLlo* 

<-« _ 4 >■ iStW *$-JLU <K» iMt J— 4 J tjJj-jJlj ^juil m ciJJj ^Lj <j| 

mi 1 1 LlJ J^UL^J ^V^T **<t t ^jrl <i 1 1 j^yO^-C ' ' ^ ^ ^ I ^_pDj^<3 {J I 4_JLjJLj>. 

(j! ^ < -, « i i .tt l j mi <T) ^^jfcj n" a oVU. ^ ojj^gJo ^ j-j-u^JI 

L-A jLcj^ui 4_jJL_jJ1 cJj-jUajJl C_»L_3B-t-d\ J^Jj j"l £ Ijlj^flf 

jj_^aVl JL_i*V)> t^_CjLjj Ij Jl_£,L2_Uj (jl JLjlj 4 j < \ 7t \ 1 Cj Lj^JJ I p ^ j j i 
c-uliLa 3j I Jsl (JT 3 p r ^j^a t jJLaj-u ^j! <±j JLaj La 1^ j *i Sj ♦ «4_>*IjJLj 
(c_»>liUI 4.j,.m..^j (JLlLsVI J.l.,1 4-ujCLa ^L^ ^ J-ojlII ^1 

^ LJI ij! i-o ioJ I I jufc j < n <i jj . ^-gj L^jj Laj_j jG 4-J^J^ ^ ^j. 1 

Juu La ^1 J-I tj"->- t^^jJU J-j_>»Lj SjJuiJI ^JjJ 

4 A Ml £j~Lj) .*±iljL^V) ^ f&M o ^SL L^aJuLc t U mi ( 1 1 J-o-. tJI 

tCjljl aVL _>L>J I < U 1 1>> t ! cij \j. r< ^ « Lua^ja jL^jJI ^1 Luoj I 
4JI U Ml <j! ^ ijt mi Tl I — iajI I ju* j mi Ajj (. L^jLuI ^ <>ujJj 

O^'j— A \ Lr-* L^>-^ J> JLj " 4 jr, L^"<-wVI oULcVI jl o"i r VI 3 

JsLlcj <■ f I m^*m ^Sot-lj jj-^jJI t j^a juUs Jj-^ ^ ! JL>*jj Vj , (jui! Lll 

^yjS 4JjJlIJ 4 j r L o 1 V ! CjLq JlaII ^LscJxj 1 I *i a (( 4J ^ t 1 >> L>J I » 3L_^» 
j 1 11 rtj Jl^ 1 Jufc ^jj Jj i4_i£.L*I^.VI 4-iLc.yi ^jin (jjJL^Uj J^-jJlJI JlljJsVl 
(jlaj-^J La JUS I t^^CJ V Lt^' 4jjJL>J| ^LJLI ^jl ^yJS <—<.i miJI (JT IL>- 

, L£j)l 1 11 4-«->.J 

4jJljj^ j" 1 ( J1 CjL^-cj-^JI ^yic Ltia_j| i i^j Jj^_HJJ^I Lr^" (j ^ "^J ^-*J 
Jjfc i4_uljJL«JL JoLljjI cLS^Ll L^J tjjj u < u (f\ < iTl! I oLa*i mi o<a :^jl>.V| 




>L gj in^il J^oLJI 3 j ...ij u inn iU J^oUiL^ zj, \ ir>U L-jjJaVl $js> ^LUI JjjlJI 

Jl^jJI L-jl <r>J (j I £j jTi^ ^\ I I— tJLjfcJ 4_j I Ul I II fl 1 JLA J ' " ^JJ tliHj 

IjUfc *JJ J Jul^i ^JjJ ^jj-SLj^ itltl-jyi j-J-^l (^oIj-^oLj 

L.n^^ 4 n r^jJl djLuKij A i,i ^.tl 2LojLa1 4 i i.ntLj (jutjJ SLcLLflll Ctj&JI 
i't\\ 4_>Lj jJ I ^juaj . 6 j a & II CjI jljnlnU 4lLajLlLo ^^A^- 1 <Xj1 j i tn m Lqjjj 
JjjuJ (jl -»JI ^xj>J ^4 4^jjJ1 j <i >1 1 4 j mi U 1 j JljJiJI jJL>> (jr i£l I i ^jj 
.AjLjJ ^Jl I ^ j *^ <Jj -y "m 3 j. ii m 3,1 ii f n"i <- m-^- JlL>JI ^jJJ Lajlju 
31jL a-a (jjSLjj tCjl j 1 j fiUtl ajufc ^oLi- 4_jw^_j jjj^JJI ^Jl o ill (jjLjuj 
tjrJ-«L«-JI ij-LM JUC dtjLAjj .tl-tLjVl Jo^-stix Jl». j-J^! Lajj^J 

3^ m 1 1 4jLjjJ 3j. i V n « 11 Jya JJUlj J^uMpJU (b7 j3 4jjJ! j <_ J I i^>j <jt 

^i^. i jl5JL»j 4 j iX j^<a 4JL>- ichagas disease L>»1 ..il ^jJL 4 < > mil 
^Ja UvLtiu tjaj-* J.*>a1 tpJI 3^ m i ^ 1 1 ^jJ jl2 t^jjjlj 0^ -udij'- 4 

l^—ti- I 4 jlr Cjj^b I ^lalj^Vl jntj <ii nLZuj t^lj mi rt i ii *:LSt 

4_j_^ j t mi JJI Cj^jJI LhjjJ tSlj^al ^jjjijlj ^Jj .^^jJLl ljuk ^4 

— ilil Ij — L_ij>ij — ^ tlHJj' J tPl S-^hi cr^ 

^j^ikj 4-Ls1_i_u^j 4 jf mi 4 n jhjJI <"i i^j (jj>^ j"l in "i 11 q\ 4 n j ji-w ("<lin"ill 
^ i ii <r»JI l-j! VijVI 4_j^i^Lj ^ A ^ i^t j i t ! l-j! V Yi^iU 4jIj«^ 



3 ji^fl *«The descent of man)) ((^L^jy I 4J^L-u jJl>j» <j^LalJ1 ^ ^liJI 



^oJI jj-^jJl £jj CLoLj j-3t-j (jrl^- jLjitJ CjUIj_lj>J1 djULfl » j jJI 

J< '~» j-x-iJu ^jU" i it \ c-»UV1 <jp3 l^-JJ 4 ^J-A^ JLj-^ I ^ 4 11 A £*L-*JJ 

Jit Jlaj * o- ^.^ L-I^J 1 j^—lLs 4J L>- jjjJa 1_a 1 i i s\ \ Lj I Jufe (_j I 

(jLjj^JB SjJoLlil dJUfc CjjL-u S4_jLlC. Cj^jlg j-Laj jl Jj-Laj j^J dLSlul 

^ju_xJL> ^yj^UI CjU!vL1 ^j^-il Ilj^ if\ $ r ii n*> I ij^jjSu V £ I L) I L^-jjJ 

<j| * Lufc L^_jJ3 jJa-LJI rj-Hsl (j^JI 4_uLUI Sj^LUIj . mil 4^udjJLI 

(JjJ-C Lr u-uiJ ^sJj Lj^LlI iii i i^l (jj-uS/ 4 4_LjLa 4-jJ-C.f <jic.! (j! 
JjudJL ^^^LUI jl (j 7*11 <~< i^j (j j **< mij)**< fcn"tl (j? 4 rt -wj . (jl Ju Jl! I 

/ya 4jJlJ LjQ jlj I oi^J ( _ 3 Ja j" i uj "l i n " 1 1 (^gj " 1 ii A (jric J <l "l «"l 

JC_J-jU3 I (Jjj J **( i *l i n") 

j^oLaitj I ^x_jC.j^j (J_jLa J-ji 4 , j <a "t j_ j V-w i it j I jlj * 4_jj| ^JL£- 

p" *j ^£.111,1 jL^j>JI (j? Lxjj--Sj 4 j miJ j^jVIj . LoljJ I jJ3 J_<a LajLU 4_J3 

L7 ij^U ^jjjj t_»L«JI tiJJj (jjj i n j ~< i n*i 1 1 jJsjj cr^>- ^^Ja : Cj1_Ljj>J1 ^ lr 




. 4-c LU i r.M.^ ojj j " < " 3 "-otTi 1 1 olj^-ijtj ^.tJute-TJ 4la_>. V 4 — j \ u 1 f. 

. Lll I \ $ *+■ Ct \K\ 1 J-JUZ- tj>-4 03j J ~ f " -en "1.1 1 4j jJ Uo J)" 

i^Lfc LvL>J JLl^ 4j1 j^JJII ^ ^L^J *£>Lll Ijla ^ j£i jl>- 3 jjj 
0' go >>> m 4-j j kill oP 3 ^LiJIjj .(cdljJ ^^oJI Cr JL*lL) 4-cLUI 

4 <i ^ <a j 4-a j-"L^-aj 4_IL>Lj 4_Lud 4-cLLli Cj-l£j Cj 1 JLjjj^i ?< < « 1 1 <jr}j 4JLuaJI 

4_LiLt-u 4 j C LlJL I L^Jj < "* i J ^ JliJLStJ itux^j i n-v Vj ^_*ju£U <j f ^ t i <J 

^j-a jjj-J LbLi-sal 1 <j K 4_j| u it > I Ju4> ^jj S4_j JLjjj 1 < till CjU^Cj^JI 

tjl Lsj-tuJIj (^JJ «U 4 J_u/LuO^ j 1^1 ^ | if\ } t u i3L_J->Jl (jyS i±JjL->. 

ic PajVl u \ C J-^&J <i j II J— * J — ^C-i LSJI ^paj — 4J 

fjj — j lm — a ^ « CjI jij) j -hTI J ^\ l\j I Jl£ 4-Jl ^j. «J I J — 

^1>. jj CjI 7i\ *°>jJ I ^ \c 4„. j.(,ii'aLl>a c-jj 1 ttj t _ r Ji> tfJL-lc ^jj^ j" t ujft t iM 1 1 
(jLia^-jaiJIj ^jJUtU 4 i r <il i ii j-^? ^- i /^i j in 4jIj3 tdj-^ 4_ila I j-jux-cu I wJU^j 

4 o ml i m rtill ^ > i^i til 4-cLUi (<dc 4J LT Q (jJjL>a J^J ^^Luj 

(j1 Ijl>. I Ju>- jjLcJI ^y*_$ . 4-ul j o 4 j < r 5j 3 O^Luaj 4j j.l a 4->ojhU 



. Lu£$£ £ _ y k. j^T ^Jj j! jjL J£ dU j ^ LulsI j L^JjLuj 

lx£ i >jaVl 0^ UjjJ .cdJj ^jU" ,m? V LUaJ? Lifj *4-cUJLl jl <j> 1 o "< ^ 
4-j-i cr^ 3-^9 LLJ I ^oJ ^i^> JL3 CjjSLJI I jufc <jf tj-jjyj JSLiLa ^-Lau 

j j JjJ j I t4!bjL>JI (JJa LxjLi jL£ iUt <MI Ijlaj i<£.L>JLl 

( j^4 jtJLusaVl <j ' " ~r ~i\ cLiUyi uliLu-j>. 4JoL<-ujJ jj_£jJI i V <v f ^j-C 

C i- Llj •c^lj J cH^l 3*^3-* X>^ U — ^ J — <-<"J I L7 — 3 tfl — i mi^Lj — II 
JL-*J ij\ JL_>0 ^jLSjl (jl—tdul * J_-Lfl-« J J f u nit! I juk ijl J— >-! V 




L^a jJt 4j£ ^jJj__>Jt <Uj jjJLj ^jJl j «Vl 

^jix>Jl j . jljJa^U 4_i^UJ1 ^5>UI j ^jjIJI 
1^x3 tiJjLuuJ (jpjJi L«_4 jjj j^t <i g La ^_»J 

L_g_9L-ajl ji I i mi"! jj . U t f >i j CjI it ,y L-u jJ 

CjI fl^i j <?JUfc u <\ ni> ^>JtJij *UJL)^>~* " 

^jJ^lj- in^T l ^-Uj ^-Ja < v„ ^ A ji^JI .^ji^.yjii; 




y \ o "H (jL£ _ 4 — j — V Mil! ^ — 4 j jjp < _ ;r jJ I CjI j i **]\ (j^i i f n i <T 

L>>Li- ^ 4L,« im'i >Ui t>iyj .Dopamine receptor (jrojLjjjJl J ■ «~ « 

jj—u ^jf ^jrGjj^_JI 1 Jufc 4 <i 4 < j . L&j^xX- ^jjJa fj-ujJj jJL I jj^o 4 Ll « a «- 1 1 
*(' *1 j t. L> w3j-jlj La (^1) jk>-T (jj— l^ulj 4_ILuajl jux. j < p L!m r ^-jliv. 
. ^roaLjjj j^c-txu it <^ 4jjL*^£ 3jLqj i ' \ t ii ^jS/ I J * Tt-Lff a UJ^i i - J -Jr~*^ 

4_jL^ (ji-^LjjjJI IjlA (J'OjLjJlJI J < 7)1 i 11 4 j j r ^M-J L<*JU£.J .5^1^ j< 3jLtlJ 
^LjjLijh^ 3jLil jll^j (^J i -o" mil ^jj 1 irtr j (^tfiLiJt 4_J j ■ ' ^ ^ j J_*_3t_j 
4^1 oljLiiJ < 1 1 'LijLjjh^ djIjLiiJ :^J,1 (J^*-^ ( _ r Jb ajufej »4_) 

(j\ i 11 ^ (j^- VLa ^* I jJt_lj-o L) jJl 1 j-J-L^L_ujj *4_ijLj^4^ CjijLij 1.11 iii" 

^ 4 rtl"V o 4^t^« 1 i ii/tr 4-LsLj 3-iLa : 4^ij 

^Ll^-l^ JiC.La_A ^ jj^-i-fl ^Lj^^ J x t jj j^j9 jell < M j m. U U»f 

^yij ^JeJLlI LiU j ^3 L*J iOj p 1 J.r'if Jjl-flJ ^J^L^jJl t-llljl i n dj > 1 t gj^ 

5 j jj. ."-o 4 j 1^1 -V 111 i 1 1 1 j ji_U O^L-ijjJt ^^ajj *^JL! <jr £ ^*jJt (jL^ lju 

JlJu I <JT Jfi ^_3j_JU^ * 4 1 11 ^ hl^vJ! 4^jk>- (jt^** ' im ^ iOjL-*j*-jjQ 

(jrysLj^ jJl j_L-£> CjUx>. l-jLusj L*Ju£:j . OJ) ' ^ L>^>-* 4jU LfljJ^j l!jVL>JI 

j V L^it L^ij^v ^jlj>JLiJI cjjj4j 4_u-^La 4jj inj <j\juJi}\ ^ 

(yu«J 3jLq) (jljjiJl <JT jfi LojjJ i ^1 1I1 ^j^LjjJI <Ll m "t 4j^L*j£ SjLa C-til>. 
ijUH ^^jl^rt n (jlj-idJI ti enj (^jrysLjjLlI agonist 3j>V.l u, 4jIL^j 



jJl^JII J '^J (± (.j TtJ IjLus LjLol (j^jl^^SLlI jLHI (>ttJLJ LoJLt£. .(jryiLijjdl 
j-L! t j^a £j^>- (j^aLjjjd! (J^LLajl LfJlIi JulC j t 4jI Lrj < nil (jj^-J t^l >UII 
LiK I JLA «4jljJLI j£j^a» 4_ij3 4_julj Iijj>. LiJLiA ^j^J LaJLi^j . 4_*lil 3ljjj c_3^J^ 

3 j ^ I i U (j^iit-*!uJl J n nj ^ t t i j I^J J-Aj « ^ o IT ^j-J I j jKJ I 

(j-^ (j-c- ^ « *»• j J J-i*! LaJUc *LjLj LlUj ^j-C j 1 t jj ,4 j 1 n V 1 « 1 1 

^ cj! j m * ( ill 1 * *' a ^jja 3jLjV1 m 1 1 ") (jjjl! I -'t j <^ ^ 

I J t_Jj— «J I (juO IjjJ ^yi-J 3 j L, <i T 1 ^j^. « *• 1 nr \ j L£ 4-J Lfl i ^j— )j i^i > 1 1 

Li ^ jl! ! m T ^^J3 4 <^ l"i ^ 3^-xii^ cj! m'v. <-dLub I <**i j^-j . Ljjj"*\ ill 
(^Ijj j^jol 4_i£^ j-a 3^-«LJLLI ^ 1 <i"i 11 \ 1 " T ( (j I jljjc-j ^ I " |f 1 

JJLslj j^Ju ^jLHj JU>-^J . ) ^ $-A$j-£ (jr^- -i J-^>X 1 (jrJJfc 

(jLftJ jl (J-u-*^ cbMli 3 1 "( V « n \ ^JjJ (j-uLiJI ^>iiJLJ ^jl 



^Ij^f (>^L)J JlU 4 r>» <i V < ^ 4jLjt~i.i1 ( _ T l£. Jju I JUb <jl_3 J-i^ J 

.4-JLc 4jLv" i n\ (jlc jit^nW jjl j cr^>- JjLi cjry>- *£cJJ ^j-* 4 n * a 

(jL£ 'Nj v i 1^ 1 * "n Lo— lS (j^>JL Cj^_>jj 4jl_u1 Li SjLuaJtl 

JjoLjLja c-fljjj_a ^^L-t/ JjjLflj J^-^fc-ja cryv fjru JoLpjl 4Ja}L£. j>^-j 

OJuiaj CjIjI m^I 4 1 r nl r o LajA.lr.n4 < jljJs^l <j>a ^ Yl JllC Sjl^JI ^j-ul 

.jlj^Vl ^V^cjLLuw 4 J ii^V Mitl (j£. 

i J*jO Lb JLJKJ i I JLJK 3 j J l ^ <"> r ri jl 4 M 1 1 1 (jL> J I^JaV I 5 ^LjJcjU Lj 

JLzw^J 4_j| Lub j^JU-J LlCj) (j^->J ^ (j^- pLij J m^l (j 1 "1 V ml fifl JJ 1 ^ JlJ I 
1^1 4 jJL_Jl J , r, n 1 Lj^L>- fjja 4_jJL>» <J£ (jr a ^j_LdUj_aj^$ Jj£ £ya (jl *t V < n > 
^yljl tillj L^jL <( 4Lj_LaJ I » CjI m "*J| C i 3 .(jJlj f^ya SjL^lj 4 V ilt \ 
j-joVI (JjI (jr^J . j j i in! I j_)Lll1 ^yJLli (jja J I CjIjIj^u 4ILco L^fB 
j|^_cf» CTjJ>. gi rrrf 1 <l rT f ** r "r \\ (jl— ^ Lc-iJ 4jl ^j-fl ^jl rttl J oLfc C-jL-IjI 

tjij ( Mi-**,; V ^jJI jIj— aVl ju^. ^L5jj>JI tln^Vl ^jrj^w ^-j.-o.ij . ^*\^\ tUtl 

fj\ C-fljLuaj i V ft *°\ •UryiJl (JjJ LT^JSJ Ljjljj JJLJtI3 ^1 t Ull jl J V" r rrl 

4^>Lc 4J U^ifl ^1 ,*UM j|^£.f ^IjLid^l S^La^ ^Jlc j ^Laj^Ji (j^cVl 
(JSJ jt-iJalj ^yjljj j i r <. ; r i i ii t (-iii^J t4 j \> rull j jr Jj-ji^VLj JoL_uj1 
(jO_Jj-_jJ jji mi**'JJ V" i rrjj . 4-fll il'iTlj ^ o i tt\ La J-Aj <i C I 
SjjVI Jl t ml ^JS J^CjLJI jljJsVl (jf 4 n j n ^ (j! : j-A 4 UIUlJH a*\ #\ 

^JL-C ^j^. £jLi J-i—Ju (jl ( j r li2. JjG V 4_5_j_a_>J1 DJUbj r m r H 

CjLaj_<_4jj_xijj^ J 

. ^^>.^pJLl) ^LlLs i^Jj^ ^Lt-ir"i i nLi ^jsLl^ ^jjjUjuaJI Jjllb j 

■ 



<t>, t <r £->-jj 3jl>JI (JJhkhIj ojjJI jlj^Vl :4j?e-tblj UoLujI 4^}Li ciJLufc <jt 

tjl ^yjk 4 n j n -ntlj .2LjJsLSj JijI^Ja oj£* o' o "< ^1 J-Sj 3ju»*IjJI 4-LjLjJI 
jji j £jj <jj* iLjIs cj[ m ^jjJ (jjjJI jIjJs^I i^JLJLJ 4_jxL>Jtl jjJljj 

3l j -r U JjLu 4-ojj_Ld liLitjl ^j^J i^r^bjjJJ 4 <>> ^ V < a 4j1 ml ^ufcJUd 

t^jj JLwjJI i^jufcJJ 1 1 n <vTi.U pjJtl 4 / f »j ^ M-AJ-^ Mi* 

♦ 3 j j m ^ CjLuaj (jjj^j {jl ^JLj-a I 4"i 1 n 4 j r <i n ^->-l ^>-j IjjljwLu^j (jl ^1 ft> \ \ jf 
(j-l JULq I 4 ,i„m n ^ 4 1 ( .1 n 3 Ijwol 1^ t -wl irij (jl ^ <t>, t <r ^->-j-J 4ij^ls CjLu-au 

^L3j3j 3JL>kJI 

IjI j-^tj ^ Lt ^j (^t Ij-jj^*j v »" 1 ill (^yl^. Ijlj^t t-flj-ju Lt-j.<i.,„>> o^bjj 

cj! m -v L^jjJ 4_uLUI 4 fr i n Tlj jji j ^ 4lj^U cj! m LajlIc (jJjVl 4-l^aJ| 

(jr^>Jl I ^jwjJI jj\ j^oLa * 4-LaLuLjJ I LoLoj ^j-ojJ j^o^/lj , 3j j 1 rtl 

^jl jJlJL j-Aj . 3 Jl^>JI ^1 <t "II ^j-a 4jULI 4_t_ijl j "1 ^| j * n rijV dJL»«J 
(jJlj^ lULLA ^jlj i4jLll ^yS OrJ-ftJjl (jJlj^ 4 1 , m 43lj^il JjL^ 3jL>Jl ^Lulll 
. 4 j im V Mill ^jjLiUl j_>5 L^JuLo ^3^)^-^ 4 j it>^/l ^yd ^jl urn CjLuj>- Sj mi f 

aSj^>-\ ojJ& juu£>Vl£. aJLlA ^jl VI ic-^uotJa 4u^> Mill ^ jl^Ij j inif j Ijlaj 
< <f lU""t ^jusUjlJI oJLA (jt Usl>^ L-L^jJL_al lijj . Ij i^ff j mi r Lul L4L1J 
tiJUub (j^Su JL_fl 4j1 ^1 iii Mil (jJJ I JUk ^gJtj x 1.1 <CjI ? j ~+\\ MjU^ IjJUA 




t_3jL>IaJI ^jJa £jj£3 V CjLLl>. ciJllA (jj^J Jl3 j . (jylJI CjL_l>JI 

^jJa 4_uljjJl Cj!j-_pLlJI ^jX. CjJL-seJo La, 1 if SjJLLj JUJL_^j 4 j q (j-o-J 
JU>Jj « 4 j i^Vmi (jy>J)) (ju#L«-j>JI LdSj-5tJ (jl K^r (>t a (j>^j- * « f& Sell j1j_uJI 
^JLc ^^1^ 4jI j^Js ^SLflj (jl < miTI (j_<o (j^Su ^ S (jrj-^ ^j! o ' " o ^ 
(jLL>- cIdLS-j-u! (jJfcljl>-l jJ-o-O (jl Cj,Jaj JlB t JLjJL>JI ^L?r Mill J i " f m U 

3>^JoL>JU J.<^ttJuj . t_J j I U t I **n n 1 1 ^yl f. J ~*~ '*" Cjl M^- JL_>-I (jV 

(jO""^ ^1 'J> 4j^Ij J I (jl m -w 4_j_B JL^>-JJ 1 <J*f> ^-Ub JlS ^-^JLUlH 1 ^1 o (jLj 
cdllA (j>£j V (JJL-a (jl ^1 (j^l (X)LSJI ^J^J J^> ^ 4 J * V (j_a 

4_u1jj CjI j in V Mi l (j I t*ij La— i^ (J i n itl (j^ < n *r " t <— >i Vi'iVI 2Lj_ujLcj3 (j-« 3 JLjIJs 
I ij lr (jj^j in S LiJJ J Jjl_3 ^^ix: SjJL-oJI ^-AJLj^I m^jJ (jL^ jJ cH-^ <4 m » a 
4J*L>* (^ j^JLl] t^Jw^l JL*-J 1 JL>-Ij 4j1 o i <i q (j^J (J£ j^f'^ 

4 lj ( <( j ^j ( n^wfj ,(jj^j3Ui3 Lfc-pa->. (jj*j Lul (jj)jj<i j Li I JLj ^^i** 

^ L^^JJ J — m ir c-fll ("i " ^1 (jl 4 i ii Coj3^JI , t -> < i n 

(j^SLj (j( ^jx. LaLc-j jlj-ju ^^L*JI (j_a (^yja ^jlscIu-uj (jl -j^L^f ^-«! 4_u^it^aJ1 

CjI 4jLcj ^jJa "f * j j t^; (jjL*_>- Jj^JilJ (Jl nUl ^-uojj 1 a \ )c . L_ul 
.^-A^oj p^T"^ QJUJ^-T'J (JLojoVI (j! Jl>o La (jLc^-jLu t3jj-dJI (j-«o CjLSjI^ 
^j^a 4j^jV| 4jLc.^JL^ lj in A\ JulC CjJutJ 4 i,m n\ ^>-4 Vl (jf tJJiJJLl 4 i in (j-«^ 
(jl n t (>f (J-^J * 4_j^ Tl 4 wn V Miti ( j^o ^ j t" (j! ^j^L^j <^ 1 1 uLlII ^JJI 
^j^a 4_jj^Lj 4^cj^j_5e-ja (-dllA (jL^ . L^jI n mi JLX.1 i nj 4_jf 4jj U*^ Lgjl 

iCjLuljjJI (j-A (,r<"< t j tl (^^uJt 3ju jl_>J1 gjLaiJI (jx. mi ^ ill (j^>JL«JLI 

m^L (jryfcjLa ^Ijljv 4Jjl_3t^a ^1 ^jM-q-C J-^e-J*, ^^Lc 4JjLstja ^jX. I jJ^aj*_lfl 

v!vi c— *JI (j-u^-l . -£j>- < j (juk (jl tjj-^jj U a tl ^jLcjj 4 jlf ^j^SLj Lc>o 

<— > mi jlj ^1<i (^jJ^l^ u n j n ^ *J->- V mi (jL) ^ul>j ( j^o 4_>>I^JLj 




(jL) 4x.j^>JU ->tj^^/ tsiTiW J i\uLU3j*a lj-<al Lfc j Lie 1 jj-a Jilj^^U 4 j i tiL-uVi 

ji in f (jL o t'<~) £j i a I JSLliJ I JUfc <j I jJLu t4 jlr ^oJfc 1— a IjJjSLj 
i^j^f Cjl flKjJ .(( L ys\ V mi^M tjrJ-J Lfl oLs^LlII 4 jlr La (JtUjjU>OJ 

(Jj-oj ^J^LoaJ pfl«J7- 4 i jU £-jLlj Luajl Jjl m i " M id J^- 1 n JJ 

J^btj Lc_j_a L^jV _ ^ g " > j ^ oj n"i Mil, I CjIjUJ! j j j .Vi » J ' «j V 

(jg J I"' 1 1 iS^J u! *^ 6 * — a — *^ (jP'j^ — ^ S'^-J L^jjj _ 4_jjJo* 
4 j 1"< 1 1 ^jL) JjjJLaJj LaJJlC ^L-j-oj ^. ~i *\\ Loj) ^ r ^jjj^Lj ^ru mm>JI 

4_aj^J^ ^j-" 3 c_ajL>- (J^ul-J 4^%-lIj (^ojJj t ^ ^ *i t j i ]r> ^ya ^ j t*ij V 4_tu-u-L>JI 
(3>LLajl 4_j_3 (jjSLi La Ij, j *S ^j; U AM 4 un> m,H t-dljjLa <4-jjdl jJI ^"jLfcj 

^l^_>JI jLuo^l {jr &> cdJ j jpljJo ^ .i U < nj-lll ^jx. L_l^j JbI ( L^j^-cj 

idJjJuLjO CjI c> I mi JUlj i LljjJ Qj^ J ' "j (JL-uJ^/ (JjjloL^ ^UjTI ^yi 

^yjjJL 4_Sj^jua i"< \]r> 4jJjJl1! 4rtj n^tl dJJbj . L^JjJj ^A^' 4-cwl J oLl j-t>. 

^l^JI oLj-uL^j ^yJs I _u jl>. 1 1 ii n.^ I L^iSJj . 4_L jio olj) i mJ cj L I j_j^J I 

4 ji^i.V < ntlj 4 j ttl (iL-4-jSL]! e?>*"' ^>Lujl 4_Lu^> m^jIjj Cjr ^-3 tt j£; **** 

^ LaJj_fl i JjL^jLfc ^ <iiTl ^JLjlJI hjLkL^ i y jLs .j mi j Tl jlIa 

ij\ £j U" < nj 4_jf Jl^JJ * JLflJo^l JLlC 4_a!JI J^tJ>JI JkJ^>-J ^UuljjJ jrUL>.LJl 
j 1 r (Jj-oj i .a (j_tjj ^^jS "i < a j \c j) t (jj-L. <(43j_i£L«» UoLcj! £jj <j 

^ JL<u LaLc ^ Mir 4jljjL» _ I AJt^t La ^1 _ I \ 'Co (jl U" < nj 4jIj — j $ t~u\ 4jujI 
Jjl^ I jLs . 4_2_jJ! j! J«J1 £ya tjrJJiJL^ ^^..1 rtll jlj^Vl f^pt 4 lIt ^j^j-m U 
jJloJL IjjJ 4_-utlj 4jJL>JI 4 j ir>V Mitl ^jLs 4 j <t jjj^ jJl-B 4 * mi ("JJ 

. LciLcIi 4_oa4J 

4_uCL>J I )> ^LjI u_SjJLajJI LSj U"< a (j /ya Ijlc 1 nj^ Lcjj <4 mi H j»uj 
L^j I ^ mi rt'i 4 j i^> V Mill CjI ii i^ll ^jl AjL^JJI CLt-u JL^ i-A ^^Jj . «4 j.r 1 o 
(J\Jjjej>J! tj^£>\jX\ (j\ dr^J J-a^ t4_*_B^La ^j->- ' je^aiLoJ J^Lojl 43^Lfi 



p ^ Aj -^j t4_al_aJI jjljja (jjlj tcj ^-Aj *4 j 1 11 t ii *y "itl (_pslj_aV1 .si , > ■ " mi 

Cjiljuusj i^yLq-Ji p(j**ig j"w Ci.xi Sjlj^JI JljJ lLsLIuj ^JjJj t4 rt j i^> 

(neural crest in til l-AjjlJI ^a.* nl 4t iMI ^ LMSJI 

JisLill ^JL5t_IL*-uJ Luajl 1 flK (j^Aj . 3jj_LJI jjfc jcil jj-o (J\jlj& *j-y L$J-a , * a "m hJ 
. \j u ^ 4 t mi") 3_iLa dJLAj ^'Jjjjt^H L? 41 ' *' J L^ 1 -*-^ 4 ( « rti ^ nn tTi 

^^j! 4_c^>u ^JjJ J^j jJ! .il^Vl dJ-A Jj-^JI J-a->»J <y9 Jjuaisl 

4_jJLi^iM1I 4 j in V mi tlj _ 4 4 t " a V I ^j_a j j"^ ll_> I t a eH^J iSjjJJ! 

CjJLJtJ^ v ^j>-T <. .-^ jcjLoJI ^j^UI^ i4 t"i a VI $JlA i—JI JLj^ I (jr A 4l y 

L£jl (j^j 3« mmUj SLLatiJI ^I^jVI ^ tpl^H^lj i-JL*rJl <ya La_£ (LoUj 

4^ai J V" Mil ^ i nj j-^l I JLA ^jl JuJljsbII < njhjJlJI jl iVi i <i a Jl_?cj 

Jj-ilL ' m Q **'lj (-JuLlai^JI L-iLstu-al ^jLfl t(JS (jri^-J .jlSLflVl L-iLse-i^V ^, t j ml 
^JjJ ^ju*_jj^_a < ( I U " lJijIIo jjl CjU^Lc] ^iojuaj . CjI j <^ir Mitl j j<ij La 
f-j^>- (J7 ^ LjjJt^ja jij^J Lojij j^s! IjlAj * «4 j m V Mill CjLs^IxJI {jr & a Jjy CiljL^a)) 

{ J L£L cJ^LIi j±J jhv i mi Ll£ lij I jrtia ULi t iiLi t( jij<jM. LliLi ^1 VI ,4i^ 
J-luoIII j y ^ ^ Mj-Sj (J^l mi >tl j-j-uali I <jl S( . liur I jjjl (jaiLi-ul 

(^^La j J J J-^ i^Ll-C-L^ j—LJ-CJ ^IJ-J3C_4 Jjfc ^ Mirtl Tl J «t "H (j! VI ^(il ill 

. ~\ j-j j a ^ I Jii-a LoLa-i 4 1"< a 
. CjLu-aVI 4_j^Lw VI ^IjJll ^j-o La^jL) n M^jj^-tlJlj ^r^aL^jJI Lj^La ^ o, < in 

^ <i i m"j jJLl j^-^j dryiVI 4_i^L^vl eO^*' ^ — « 3^ (3d-*J ^ tlH^ ^ ^ 

( (ill « 4 j m V Mill (jr -jl J ^ ' ^>J I (jj-^J t(jrUjJ^ J 1 nil 



(j-ujjjj^u-uJI ^j-A 4j_}Lc 4_JLc CjLjj" i h a Jij-AJI (^JlI (jL^ llijj ♦ 4 t^\\ in'*. 

j^jLcj jlj-flf l*JLLAj ♦ jL^JI I Jl^j Lul inr jj^J jl Ju>. L*ilj 4_j J-t-^aj <jj 

obsessive-compvlsive ^^Ij-l^JI jl-4-aJI ^*ljU,ul 2L!L». 
^j-xa Ij 1 'n <i ^ (jLj ^-jualj-ct ^jrA < <i tl * < nj SjLc ^-Aj (disorder 

jlj^fll (-Jl-lLJI ijji L-SjJaJt Ju£. l*J1_LAj .^-AJlLc QhPjL? J ut ^ CjLjj"i 1 n 4 

jLs ^IjjJI " ^1 <Sj ^ ( t _ ? JLJ <ya ^LUaJI I a ^. ji» ^1 At ill 

jlSJI (j-d < rtri ; ttJ (j\j^$j,,.. A -,t. a\ \ SjLjj^ . jc_LI (jr 3 (J^J ^-Jj^ j mi T I 4 i Jj)j 
jl »>> U Jj)t nil cdljj^-Jl <;I^JlJ jl ^jLSLoVl ^ u n i j 4-j! VI .tjrUjLaJL* 

^ylc JU>-JJ . ^TU^J^J J Mill ClLjj j r^i « U 4J 

Jlv (J-ujJ i^jLilu ^Kjv ^-A^ t^j-U^J j Mil l (J^Lj ^ o < nj (jry>. (^V) ^ j-i-u 

- ^r\_>JI jLj-il! ^^jlc I (jt j3 i U m 1L « < U mi \ a JLjj» JjId L<u^ i«Glj 

^jULiJI ijLiS i^j^v I S^.j'i^ CjI^ nU JL>JI (jr A Ln-^j * 4 mi n\ ijy>^\ 

^jjJ Q^^j jlj^aVl d^^A ijUs itlLI jJ 4^t_jJj a , ^/^Jl Jj * mm l-SLoj! 1 j mi cijfc 
Jljj^LI Jo v (jr -ULJ ^jJI ^ — -aVl t jry^JJjj^-J — lxjJI J-^lj (J-« j — j— £l 4 — J— 4— S 
t^TUul >r^> r I^J^S^J (jl (JLq-XJkI j J i*S JLV J^J jljJsVl d^Jjfcj t^-JJJJj J Hill 

4< U ( "j-jJLl (jrtV Mill ^| U^JjJ ^ a L)' Jl ^-1 Jlj^JJ 

.Ji-jJI jl ^.J It'll c^Jtll (joJ^JI jlS La Ll 



4 

i 



*L>JVI ^41 ^1 tryfclj-JI £l >lf J£ LiillA VI .y>l Sill 4jL,o 

» 4 7t) (jji-Jj LA- 1 >^JL^"^ ' ^ ^ 3^ Li^ Ijj t >*n jm'wl OJ&z! (jl J-^J *J-*"VI 

tSjjju-cD CjLo-j JjLu (jr 3 I j pll Mill ^-u 4_u^_C. lLdLjjjI <Lud ^Ljjq lLH-IlAj 

4^edil 4_uL jjl ^1 ^ ^jjj 2UitJ.l »|" ,1,11 <j\ - 0JL4] *|jL*i^VL 

Ijla <jl (jj jL?t_j l^jL^ (jl^ nil! fj-^t o-* ^J-" 3 (j4! -^j-^VI 

Jjl»j jh-J>^jVl ^jV i^L^SLiJI ^j-* (jr)Jj-<JijVl jl jh\ ^Jt jJLl ^yJl ^LsjxjjjJlI! 

jlj-aV SLSj^-Ls £j_uJj .^JLl ^I^jJLu^JlII JL>.Ij Cjljxill ^ 

. ^ ^CjLk) i^i (Tl ^j-* 3j j * <^ta 4_i_>.j (J^l (J/U j_cujS/1 

0^° J J *J ^ OV^JjU 1 j ( it tl CjLk) "i i ii a j j j 1 1 1^1 i M j LLo JL^Ijil (j? 




n i\7t]\ CjLj^j j-^-ji (—ojJjtJI cj^JLI oVL>. CjjL£ Uj *4jLU ^^Ja * j 

J o-uij (jl 0^*^ ' rtjittl (jl VI * Lj-C-V Ljjj-oj ^jjuaj ^LsjS/l j^jjLj ^jpl 

>^-L?-*J i*LLae-<jJI tillj ^3-5 Lftj _ (J£jjj£LMj jj^y* \ <To*Vl _ J i M 1 J prj t'^tUl 
uliL-Jj-" r Laj a r ^ fljjd _ 4±tiLiJI jL* *uVl CjVL^j 4 h u *\\ oLLbJl 

,4juL>J1 4ipfcJj| ^^.u^l^ 4jlLL ^ (Jjj V jlf 

o ( 1,1 j V L*j Ij-jJlib jj^Jli l^iSJj t4_ol i r\ Cj 1 ♦ < In r r^t <a LgJ? cr^- 4 *r rjJLI 

(Mr Fit trial rJ°\ j.~ « .< « jl < «■, a r <j<n « 4j^>»j c£JLl&j .dl] j Jj^-a oj^-* 

*f I^T 4-t j < « 4ljL> jLLSf 4jt_L^o <jja JjIjJsSM ^ LaJ? TO ^ 4JLv C-laj^j C^u>. 
< rt< i V> ^Jl 4 < j * 4 tj-uj JUlC ^c^Jj-a (J 1 "< I J,nj 1 1 JL^w ^dJ^A (Jj^ **' « " 

{jjj Mittlj 4 < r< 4 j mi ^^Ja JL>oj . 4^uj-j>JI jLseluVI jl <ijj! J->J! 

o "^ 1 0' Jx > ml j^LlI {jja ^ t) ~i ,„ a JJl (C^JJlI ^JlII JL^-jJI J-o 4^UI 
^3-3 ^jj^ Mi,<tlj 4 <.u.g. j >JI 4 a i u'i ^3-3 Lo-4 JH-^ 1 4jljjLj j-^t jLscajVL $*\\ 
^L.«i if I JlLc Jlj^^j V olj - (jr^ 1 ^ ^ JlII JL>.jJI 4jUI 

JjLIj (jJJ Laj g-^ Jjaj ^jl ^ JL i < j Lljt IjlA ^^jJjlj Vj .cILIjlI 4-j1 mi a Jo_4J mj! 

J? t 

O ^^^ cA^- J^»-*^ ' 1 ^ Vi a Jj^ " iut j^Jl U^ 3 * Lr^ 1 ^ U ^J ' .^ 

4-JiaV 4.U.. itlj VI j-u^jIaLi. 4aj3 ^jjSj ^jJ tL7 t ..b U-a ^J] Jj^U-JjSJ! 
4-JL. 1 11 4jJl_cSM J^lj jjili^l Jj^-". 1 *^ L^Loj iQj : L,t,.t4 

c. ! JUlJI j ' ^ ~' ^ j ^j? ^jl±jj^ * 5j J*- >r> 4_alsV 4 j.Liiitlj ^J&>> 4 i °i <J^> " ' «T»SJI 

. Jj^ JSU IjL^ *;(JLC cyiaJU V!j ^JuJrf 



a / >> ^ f ^ 4_jJu£,Lj jj^JLII ^Jju La j ;r j . (2a- 1 - ' " ^ a * L)J-^ o ^ ' ^ 

CjJLoj . (j^-i j' "tl CJ Lj^-jLt-u-xs ^5 rtV il ^jfc ilUj < ^ i j m (j I jJLjj^ *(Ljjj 

4jV^j m£|^-j>. ^jL^-u^j 4 j t tn T I 4_i_ujjJLl (j^bL^ (^L>- J^JLjO t _ r fl 4_i^_>o 
f.\ JL-iu 4_ljI_o»j 4_jJlJu ^ j ^ ' a ^^st-j i LLj_J^jL_£ cLjjjj 

^gj) " in — « t^>f Lo (jl— — t^^j-AjJLj 1 jir <jL£ uii) iJiL> ' " ^ >^ ^ 

^Lit_a I jj^-S ^j)" mil < runt t-jjLdJ L^j 1 iri iiV *t a p$ ^lit^a? <1^A$L>'J '"^ 
IjJL5cjj (jf JL*Il>.1 1 i >i j I -iljj * cJLSL^**' ''"t^SLJl (jjJ^- (^LaJiaj CijJf ^Jj^S 4 • <.<i**> 

(Jji-aJ 4 j i ii M -ij^JSJI (j-A ^j^Laj ^ IjJ ^ I a " I i \ t*s> j I Jlc L£^JL-u 

^P^l n Ae-jj <j1 4_JL_j_JLj>J I j .(j^«i.tt i^t.tl ^yl^. (j 1 * ' ^ JL9 ♦ 4jU1 <_jJ9 (j^-AJjl 

I ofia Oj^^JI ^3 4_uI^Jul1Lj (J^-S-i j-uJ J-flLc ^Jfe (lyH^J^ J ' " N ' 'i a 

Lr l£. (J^jLaJI ^JtJ (J^J J^>^^ >^ 4j| ljuk (^Julj Jjfc . j mi iTI JLlC JLq»»jJLI 
«i" 1 1 n tC<-3jJI jia 4 **i g t "v. ^ J ir lAJ^JL^ J ' J)* 1 ' " a Jj?' 

p^"l jLqj>. jl J^J*J>iJ| Ci>I ^ ^ W ^ 1 (^11 M ^jJi cJij-JLJ (jl ^j^tt 

e(°) -t • 

T n i rtt l (j^a 

. SjuoLw jl 4j^la^ <"< m< jl DHP^> J ( CjLj^" i m o *^ : 4_j_jjJLl CjLj^>JI ^^lc 

" hi a jlj i4jj_^ ^jJL 4 i mi ^ t Li 4 i r 1 o 4Jj_±jj— « CJjijj 4 m nil 
tjl ^jX. — aJI tj-lc CjJj— ^.f ^yllil uJjLjte—jJI ( rt mi^Ij . 4_j jJ U^jpJ^ J "it I 

ljuk Jjfc .4 < i>>L>Jl SjjJaJ! ^Lit^ot ^ I ^ i "i< J^l (J^JJ 4Ulin "it, I ->J>-aJ1 
dJUk I Ljji^dJ £_a_<^>JI ^yDjSiS^l S4j*_cu < 1 1 j 1 11 
tJ^LuJI of J n ttl j^c (JiJb 4J»t ( t . m< -y * j-aVLfl : Luj^w i ti ,,itl 

< " « 1 "> JL^ 4j? ^ ^ ^ . ^j-uSLjlJI q .1 jl j 4_ol \ j^tl 3jUI ^jX. £-U(J t^JLu-llI 
J^aJI LiiljjV * ^ i j^-"i 1 11 j lA-> 5* 3 3J J f f< ^ ^j" 1 11 4 : (j iX » 1 1 (j^-i^- j-^^f I 4jI^JJ I 

. ^ ^ (i^ % } j (J-t^Jj iL-ujIjUJI 4_J ^aL>J l 4 t i>»^J 



■ 



t^jL^JI ^4^L-u-j (j>^J>" f**J ^I'nT I ^-u h *» oj 

jj^SJi ^4 j^^uVl 3jjH^jJLI Jjl^JI IjJJ^jbj 1 Ijj j * j In" i iij i Vi dial 
LLlLb L)Jj . 4_j jj L^ 'j'jj^ iJ1 ^ Cj L j)Tl>.ll.4 ^LdJjl 4.<>vj^1j Jj-aJI jrlj^o <jf lLLmi 

Jlj — *j 1 ajJLc CjLj ~ r ii U ^jla ^>ia^ ^tlj j j lt* 'j'jL; j ' dy — c 

: 4 j -v. jjj j i i 1 4 _i o "< U Jj->- Jj^ U^JMJIJ j-'." 4_^t*_Loj . L_ljv jJj ljJI 




^jLoj ^1 t^-ijj i—tl m *w dJLufcj . L^J (In j < <ijJ! JL> 4 j j <rt ttl Cj^LsLlII ^x^oj 
O^i j "j i n a 4j La- " i a\ (jjLp c-tl m yj t^j'HpJL^ J ' ^Laj| JjLt_^o 

^Ji^l ^j-ujj^ j ( nit < "" 1 (3^^° (J-*-?° >! m < (j^j^j^j-i-i-iA \ 

j fci f a ^jl < i j i ii t » 1 **i Mill w *K a jt^_sVl (jrk*\ CjI m t i-A^.-i-T 

Ijj>. ^ 1 t^/u^JjJJ '"^ ( ^ 1 i <i*ij ^ti m 1x^4 J-*^ 4jLa-**i i nl L^J (j^J-^^-ji, I 
i Jl j y\ 4jMj 4_LL J^j^JLI ^ \ 6 1* JL^-jJI J-b 4jJLiVjjfc 4JLjLc cdLiAa 

(^jLc ^-lc. (JSL*i ^jjJ Q3-A^_>Jl! JLvjJLa :oLll>JI jlx I jjb n f \ <"« V *< . m < nflj 
Monoamine) f cryoVl M^L>>t l,t .,i<j_>a I u y ^ luj (j^l ^-uj ^ 
j-A c/y j-^Jj j '"^ (JL>ij Jjj mi a t orj^oVl jl_4_u_^J_>o j .(oxidase A 

JL_>.jJ! *Vjjfc <jl (j j i ^ JL->- ^1 J <i " '(Jj^-^"' 4— ui j o j *C jlj-*^ 

JUj3 JjJ J "< U 4 j i h <TLj 5jl " t a J-'-j-f 4_x_j_a^j£ » I J fl ^JjJ (J\jJuA^1\ 

qj liUTi djufc tjtJa i4jl jljj » ! ju>- JjlLj^o It VI (<<<xj^>JI tlr^>*JI 

IjLA t ** m >i I Jljv Sj^Lj ala ^ I t«4 o j "j» ala (jVI JLju 1 a \. t ,^*\ ^jjx-j 
ijry>J o^XJ .^j^ojj^Jll (j^o |JL>- J-J^ IJlC ^ VI Jl^^j V ury>Jl {y* JSLAJI 

• ^l*JI ^1 ^Vl cd^LJI ^ Ijl^ >L^ VI o^Vl ^ 

^1 t4 j tr>V mi!Lj 4 j q t n\ Lo 4 jri^w fj\ (jy i^ iSj^~ ' ^J-* * '^'J ^ I JL^ ^jl VI 
^>^4J ^lll 4 h l"< ^ t, I Jj>^! Jlj JutJI <j}\jJbj zLxaj£ 4jj iii a aj\ u ,c I 4j Jl>- 

j i M II ^1 (3jl>-I^]I 4-ul j o tl 3jULI ^ jla (j^_> 4-^!M-c dJLub oj^j (jl L^j 

JjljJaJI ^ JLJJmJI J-^J LajjJU dJLAj . 4j ir-iV mi !! ^yS 4j^ UMI CjLflM^xVI^ 
4 j -wjl^JI dilj^uQil ^JLI i i nil ^ ^jtx: ^ Lgj < ^ m y~i i nl (j^jJI 4 hVi -^ilil 

r> t \ \ <jJj^V1 4 j i ii 1 i n^. jA^I jl^JaVl (jiuuj *4-j-cl o"i -wVI CjljLiVI (JfLo 

cj^LcLoj 4jbLLo : cjI_JLl_J! j cjLll^JI ^Ij jjb IIlaj . 4 j ^-jL>JI cjIjLuiVI 

(jt c\ o"^VI dJjluJlJa * JLvljJI ^L>JVI CjI j 4-l,<Cl>,ILj ( " ii i> j \j i LgJuJ L<yj,.a J Into 
LqjIj L^L>uJ>- 1 ^ 1 Ju>.G CjIjl>-V| 4_l>.jL>- 4i_<_aL_u ^Ajlj ^mj! 

. dJjL-oj I I JL4I <- u y".fciu,l Ludj I Lulj (-< UlTeJB 




^yLc Hit VI a q^Sj ^1 o^Lcj 4JL-«Vl ojuk 

CjL^-j-^-JI ^1 jJ>L 5 £ j * a J^Vl 

4 « J J tn ! I LLal Lg-flJ V"i ml CjLlj^Jj K*itlj 

I j'l i j i jL>oJj 5 A I" ^ 1 1 1 jlO A * Jj^J 
1 (j<ih« a jl£ju! Lu-u-oj! (j-5tJ LjJLC.! JL9^ . 4x.jLjJ1 

iJLaf 6j > <" Lc* 4jIj— Cj VI <i jj_aVI 




f^j^LMj (JiL<5 ^ \ 1 Sit* a Lu jd JL^aj V »^ mi 1 3^-4) Lib 4jj 1 m j^l J^q 4 t ; i In T I 

^ <i i n"» Ola j j r 4 i dj ^gj, mi j II p i <i ->JI (jr -«Lju : ^Jt $ t4 i \c ; 7i\ \ 

(jjSLj LcJjJ * juiJI J*JfcJl I JU^l !>Lj I* ji"i Jjuaj <jl 1 <j o j (lIU Jlj J^U "u L*_lS 
(jl . <<u£jjj JlLq Lj ^ jA^JI ^1 m r> » : liJJ j JjL>- n-djX. I La JL>. i^J^j^I'm ill 

<j)\ <^-4J V i^jJLlJLjj . j mi J_£ ^ olj->3 j mi r ciiJli ^U" ..." ej-ul;^/!^ 

.«54 l^.i ill m£( > t i r> jJ*i 1 ijr 3 O^it 

{ja p j&j i in t pl mi l ^jJ^jIjJ ^yi^. J o'n'i L*-£ 4 j lr Jixj j-j-c. ^3 

La in 11. OJLlA jjt ^ JuV ,2t*_iJaJI LLoV juLJ! jUoVI n't (jl < . imll 

4jLa i j j-wjL> >L>.jG ^jlLchj ^jl LuSJj oJLLa ^ ju^J . L^oLu^ 

. 1 ^ mi rt'i 4_t*aj_a_jJI J^-l-i lji^>.j-o IjUfc Jj i^l rtlll la jjl ^jjo Jlj^J 

S LgJ JlI jJkj oljLt J-^ jjl j-lC 1 U> a 1 ^ii/i* (j I 4ju3J^]1 1*>"i 1 it\ t nj^^ 

J->< 1V1TI Oljjlr. il u t jj U JU-po 4 j iXUI oJ>SJI ^ t-dLJLA ^ 4jI « r ^ 

j^oVI u U n q miU J->- J-> ^3^' "'U Jj^ mi Til I (j! ^jrl^- .^jl-j-uj^U lj t m a Lo^Jfi 
Ojh^Ioj S 4 K mi ^^Ll J in "teJ ^jl ^J-Sll ^Ij < fTJ^^ > In mij I ^^ILx 4n m"i^1 m^JlII 
lJL9 J. j f^W^ii ^ jL ^^ 1 V (jL^ o[j * l^_LJi^ J i ri *q I ^^^^ ^ oL^_Lbj LbJUu 
J^ o' LaJuui 4^r j ^ mil 4-iL^^l 

^Luoj tOLoL>iJ! jf ^lj^>>Vl 4_4-I^ILLa 4 1 Mil mi ^j^a <_ <,t 1 1^3 JL3 4_jj>JI CjLuLSLJ I 

(jjJa}\ Cj\ j nt j 1 (i ^jJa 4 ila j_-q c^iiLtij .homeosis j-uojJll ^1U^ A Lill jj 

JuIjJIj 4_j_col_jj 4 j . 11JU-A tijLstj! 4-Lv.S/l ^ic j j mi n*i ! ^j-j^ i^li •„! 1 

4jL>.| *LcjIj oj-Su Lc^ ^jJb 4 »j jUTI 4_il_>.l ^jl 4jL^jJ1 CajJ JLifl i ^ j 1 n L) 1 

j-Jul 5, \ n * a Jj mLlHl CxjL^ i \j j "< ^ ^ j 1 ^ *<* J ^ mi j I inj I liU jl^j ' ^> ' 




3j ri mi Tl Coj3j ~ ^ I <j| jlLq 4__ujl_>JI CjL_uIj^JI LgjjL*. 4_j_flLij S^jLv ^ l^r j 
j-4_C 4juoj j^aVI Jjl (^^5 (j^o^J *4t i^A ^1 4 u r> i >J, I 4-uaj^aJI jj <i n LoJu£. 

LujIj jt-Lo^J 4 » i>»U ^jJo JL>-V CjI <i LkbM^ (jt^ju 4_UL*aj 

( nj's L0L4J JL»J e_3j-*_j V lj_>- G jJl^l 1 ,mi m (JjI <i**<U ^ JUL 

(JP ^£ : ^ol <i jr>Tlj 4_£^LaJl ^Lo 1 JU_>- 1 o fl'q aJLA Cj^LjLaJjM ^JLc ^4-a3 
JiISLjj , 4 rtl" V a 4-j^oi CjLljj>J 4-ul j o j^TI £-j1jJJI < n o ijr 3 J Los qj* 

4_j_L>. <J£ (j^J j-aVl jJuji^ , CjLlj JuJl (jr 3 Luaj I <Lul jqj^ L^j I Jl£j_U ^j-a oj^? 

(GPS) J^l .Cii olt ^bJl JM->JI -y* Li Ju JjULa ^ JjJ^J ^ii.^ Ji-I J 

. uiLiLSLc u_3j-ju ^ji Ijl>. t ^ ^ ^ . (* c_o_jL>JI ^j-o 

^jj Lo 4-L» ATluu (^jJI La i^jjuo La? .<U^ 4ol JLjJI ^yfc OljlSL/i ^jf 
i> Ju4> ^3 ~ ^ylUl CjLLlj>J1j . LaLw 4 rtl" V a JL>-JJ 

^jjf < ii'iCi Lo JLlC t l.ujl->- ^jlJs iJlLa^j .((^uojJLl (jr^iAJ)) CjLL_>» i $ o i ui 4_j1^jlJI 
4_jJ3 JLj>iJJ I ^J .vl Cj I J LJuj| t- (, j "< ^ I JLA £j£l <- < ?e j"i 1 1 ^ t t^^-jQ JiJLjv 

4—i mi j <(4_j1^ 4 jj-v. ^^^oSLj ^jt ^Jul » (( L>.1_L>. ^ <i i"!^)) : L^jI h jit" 

*- .-l " < Vj >^>j j *-dLiA ^ H j I'q , 1 j jMjS ^ j-j-kJLj .edJo 

J t mij ^jl 1 $ji *t cjjufcj 4_iSLi3Lojjjt cj1j)U>. 4 1 1 ii i mi lUfi^ uilLlA Lwjj iCj! jLijl 

i^J^j-u Jju-4J CjljLijVl coi^ I VJ Lll>. J t mij (^jJI iCjln^Jl JL>- 1 (Jts* 

jJI <^>^>JI (jLfl iJ-jLft JL*^ ^ 4ti>i U (j^Lj ^ La liumI 4jLfl ^iUj j-aj 
. J-aLSJL Ajj^j^s J-^- 4 jl^.^Jt I jjb t4jl » j"i i ui ( tt i^j 4jI j .«jtl jlj^l Jusej 
(^V 4_>.L>- V i^LlJLij *fj ^Jl Q^a 4jLaL^ 4Jr mi'i ^u_u_>JI ^^-9 4 jj^. J.^kj 




t. < i fL.^- JxjJU q\ 4 jl V <J£ ^jU" < <nj t4 U 1 1 a qjh Cj Lq,,j \ C<S I ^ In*! n (jl 4_Jiw 

4j_^L*Vl &jLAI (>* jn<tl Li] <Cbto^j U 4ju^1jII1 4_]LjLl ^j^Li 

dxjjx 4^t_L>. 1 4_jJlI jl tjlt mi "mi VI OJ>^ J-J <jf t mj <- m -v. ^jl n i < .i 4jjJ 

(j^a 4 <i I "< V a 4_ol_>J 4 i < n (tL L<u^_4 1 *j j ui O.t *r i<o Jl^ ^ mi ->JI ^jja 4 )j t 4 4JiL>. 

JjL^j^S _ (j^Lui^ L*Aj ( 1 $ ft i i ^jJj Sj^Uait (-jLjJ! CjIj mi-w ^jja (j^^* 

tCj1j> <itntl <, i j i «" 4_oLj <^j^ jljjfl ^j-^ CjLcjj>. l-jLjjJI Cjlj-jit>. Ijtrtf !j .(jjjjl^jj J-ij^l 5 

jl 4_t ; -w! jt L-aljJoi \ ,m ^Jl J£ I jluj *— sVVLj LjfcLujj 

1 $ \ oCb jjLLLo jrjjLi olj-ub L4J (gap) genes «3jJu» cjI_Ll>. LiJLl^a :<-jli»LT( a 
^Lil ajjt p < urtl ^1 Pair-rule genes jjj^t - 3jl^I^» >LLl>. l£JL1aj i^^JI ^ 
^1 segment-polarity genes (( Lr aL*JI _ c_ilUn" m.VI» cjLLl^kj i^jl J-. >oLa3 

jJcual CjLcLLa^ ^ 4 t ^JjstjJ it- oIjj t^ll 1 1 "t ^ ol nil CjI.'m >. ^jl Jj-u im^^>-1 
^^SJj *t^£j^i£ 4-uijj 4 In ^ L-.Lt, 10 (j_ajJ 3 *3jjL>JLi ^Ij^Vl ( , 1 1 11 L^jui_ij{ t/uu 




4x. j_<u^e-o el <JtU Jl_>.j mi ttl ^jj^-SJI 4.3^ t <\\\ 4juIjJI CjLsLl^^I 

C o > < r> 1 ilil m*w t4 i ii <i < ( u ^jQ Oij^J \ Jj^3 ^ JLC j-udjJLI ^.lCJ 4_jjLoj CjI *M*W 

i4jbjjl <_>Jj t-3jla £h-*J 

CjLLi^>JI Oj-oj Lojjj t^y nl^Tl 4_jbjJl l_3jJ^ ^j^-ftJ 5j.j VVl Cjl_I_i_>Jl 

c"ir ■ ^ V Jl3 ^ ) tj <( J JUlj ^Luaja ^^Jub ^j^LH CjI *m yl\ Ij-lV "1 a t ^ n U *r 1, 1 
(jjJI (jlSLUi <-<< mi fdaj Ji? JL>.^J : <-dJj tlxLjLfl jl ^^^1 (_>^»J ^jLoJ! 

. l^li J V"l I til C_-A_Uj3 ( M <|"W d JU4 

4x. j^<y?e- 4 <r < n ut,"<^l ^ *vAV ^Lc ^ . LH 4-jj" V a 4_oLj 3L^LLo tiJLtA Col^ 

iJS (^^L^j .^-tb^LL 4J 4_£M_c V I jla (j! j—a*£\ Jj\ .(homeobox) 

(jjj^n ^jLj 4jbjJ1 j-jJtJ ^jf (j^LoJ '(j 1 ^ 3jl>-1j Sj^ioJI Cool J LcB 




^JJ rt IUm <j? ^j-A 4j!jjJ| frj <tlr (j^Lo JU9 dill) j-jo £x*ojJU jjJuu-d <jl VI 
<*Oj*j>. Lr^ ' , ' * * J L$J^ <i ' " ^"1 ^-uo yj* JuJl_->o ol h «w ^jX. l*:< .flr.jti 

j^jj 4 <j Mil j_>j-_lj>J J j «j cdl — L& (jL£ .(jjijLS 4j <Jjuxjj ^(^^ ^ 1 ^jx. L*l :*j 

(jjS t l^jlr j-jX (jl • J-^J-^ J)JJuu-d 4 i mi*) «3j^S_fl)> ^jl A rMI CjLLl>. 

l_3j^VI (j^o 4 t ii <*n « U j ^J! iU i i*^ lb (J^SLj jISLj 1—4 :4_ulj Lftj_^.j_d q!j * ^Tl 
Cxjj jJL*a teiU j (jr l£. j^«Vl j i r> 1 ri j ^ij .^judjJLI 3j jL ^- t - <s - ^LXlj (jryl oMI 

olx.j-<i,je-a JrO ^jui^j-A ol n rw Cjlx-j-^-^e-d 1 rrnl 4j jj jLuail (jl AjL^JJI 
^ CjLu^JI OjL£ 4 g <LdJI 4jIjJ 4_IL>- ^ 1 o < I_aUj t (SjL^lj ^j-o Vju 

.4JL4JJI JLic JjJlII oLll».j 4jIjuJI 
JjuaiL) Jju < ^ Lcj I t Ij-af 4jLjJI _ jLail JjL*j lJ$\ mm^I ^jL^ 

*:lj-jvf i M l^J (^ CjLLLJ>JI ^J^So (jl < < I ^ ( ^11 (jJtijLJ ^J^-uKj A (jl (jr l £ - 

(JjL«j O-il^ jLoII CjI m>. (jf 4 4^w^jj_4 4_j1jJlJ1 Jji^cj La La I . 4 mrti J 1 ujJI 

cjLo 4_Cj_4-3e_a (yS (JfjVt cjrl^l <j\-& (ju^JJ . 4^_^LjJ! ljLjJ CjLlj_jw 

tbMj (j?* JjVl cr^>JI I *Uj JjUj «cjV)> ^ m.j ^jJI i4 ^ <LaJI 

£ja tj$ ^ ' *i (jr jUI ijiU'jj *Dlj Blj «A1 » ^ o 1 <n jLiJI olx.^*jte-A 

. (i) ^Vl oLl^JI 
4 1 1 im VLq-^l L^j jJ q\j * <i IL3 cjlJ9!>LiJwl LdLlA (j? c-jjj Vj 

(■*nn j! 4_c j_<u?t-a (j^a ^-aL>Jl c^^IaJI JLlC 4_j_sLloJ ^juiSj^ ol mjw 4 mi g'v 
(j? VI . <c j^Jt^ y9 

c f) tr\\\ ojj JLlc Jij n » TLj < n ts\ r JLfij . Jn t TLj < n > n t j JljLo 4j1 mm! I 
(M< m." cdLlA (jl^j ,4i3*^l ^1 olr ^ 41*3 <Urt ><a l 4-I3Jl^5 Jl3 <Gf 4^wjJll JjV 
1 j'^j . Lftj^ol jJ_a_> JL3 <LAjlsz-lju 4-Bjl <r>4 4^«J ^jL) jl_LHx tjL*i""iVI ^ulj 
L^a_flj Jl3 4jL*9 ijL»j*wVl dJL^j Sj^a JjV mi UjJLlC 4j? cLoltJI JUxl dj^JlIu 




JLa£ K(j,n"ni)) 4 1 Tea ^jjiSjjLo ^ * l-il^** J-LhR*' o' 

^Lc ^j) " m< a t^lc (j-5tjj *(u^' Cp-^) (< ^-*-^l L-al Mj "-£1 <ULj 

Lu& 3Jj_>.j_a (C) <i tCjLcj..<^>i.t I oJUb m£Jl_»*Ij plj * nil Jjua I <j mi n*> 

JJj^xVlj 4jjjia-i L«jfetjL>.j ijL^jVI I JL^J ^jljj Mil j a ^jLijVj cLJLU cluL£ 
l_iLjl!1 j_<a t-jjj " mi 4 ( Mm fjja LjjJLshJ Jl_2 La I (jr A AjjjJcljJI SUVjJIj .j Jor 
OV * Juj-J Lo jJLa 4-JLtJaJLl iU <n ^^ljlI] 1 ^ , .. A *% 4_Sj^_LaJI .A-" 1 hj ^jL-i 

'\ n JiLa i UMliJ j-~£f CjLuI£ c-JLLA <jt n-slt Jj . 4j mi<u JL£ C.-lU 

^j^o 4-mi ajJLj J^LJI c_xj_t^lj • 1jl>. 4j1 mi "m \ $1 r <jf VI *^j^JLI ^jl£L<-u jl_»*L» 

Cun a (_yjJ! (jj ? miTI n til dJLA ^jl y j-^lb Jl5 AjI j-A ^Ig tJl 

La ^i^* \j j"^ JU^-J 4^^Lall <-_>l_) J CjLLljv ^IaJI 4_£i^jlj La ^jUs t ! Juib Li_d^j 

^j-a Lojj^ tt-jj-u— se_fl CjI i j V ^j-o j j jJ I oJLA LlI (3**' J 

4->-j ^lr t «£Lo 4J Jjl>-)> ^-joLa I (—SjAs Jj^ mm I 3juJl>J1 d)l M^vtl ^y* 4Lal_> 

EMX (Yj ^ ) OTX « t j^i£ojl)) La-4 jL--Jl ^JLlo ^^-ia jjj 1 o $\ 

j i «J (]/uLl>iJ Lj^-Sj 4-5L*_a CjlJajl^a ^^ISLtlu tj j i^ JL_v ^_JJ t Lj_Aj ^ ) 

(3--->? uy>- <--JLLaj .S«^LiJI 4_»Li j ^I^JI ^-Sj-ls ^-^Lu 1 <\ $ <r, 



^ (Jjj-^>J.l (jr^JI JjL^ 4_j? cdlj-ii J $ ttt\\ Qjtj t 4_jbjL}| ^ tjr^cVl j-ii-o 
^ lr 3 JU - a ^ Loj .PaX-6 ("I _ c j_u£L) tjr^>- 4_jLj i_3jju cixorv. tjLaJI (j*£.f jJLt-o 
CjLaj^Jj j^L_jJ1j c_jL>jlILfl : ji mi jtl i^j-uaJL ^j, \ <nj (jljJLaJI 

( j $ ( <trt\ L-tl m_>JL (jrt liiiW a IjJ I j La J mm! Ij c_»L Jl! Ij . ^g^, A a^J I J l/ltl I 

VI * i_jLj LjjjuJ J-^oj ^cJ jJj *3jL>^ J-^-W * 1 <j ' " 4 (^-ijj 

.(Jjbju Laj 2Lajjfcj 3jL>^ L^Ji 1 

La) ^ t m->JI < <— fl^Ll>.Vl ^j-o_u_oLj ^jl pfl a (jl m-w c_jL»jJI JL^wjJ 

Vlj ( M^Tt (j-xa Uj— >» jc_j_L-aj L^LaJI J_t-J5e_j 4_Ic j— jljlj 1 a, 1 if ^ ' * a j 

JLlC Luajf (j! Jij-J>. 1 n Ljjj^oj JL^JJLl <cliJ jd ljL>> ^^LjLa-a ^jl n *w 
j^aj Ju_j Lc_J i(BMP4) Ic-j^j J-Aj * 1 a-&Ji >*l «<j^*>» Ij d-Jj mi ±JI 

I jl_>- 4_)l_ju Laj ^Chordin) ^jjjjjj? j-aj ij-j>-Vl ({(^aj)) *«(JL> 6^^" 

4J I <i jid Jlj>-1j J$ I *4_*jubjJI j j~J Laj iCjJLseJ (j^-lj itnjTI)) ^j^> > 

M 'fli i £<■_ 1 Jj-* :c_jLjJI (^ <U3-iljJl LaLaj -iLtlaJLl j-uLlJl (jlj-LoJl 

^ t'<a[\\ (^-a La C^J L4-4] ^jL^ JLjJ .j^VI ^j-a 4_>jld_a 4_3t_uiJ 1 o ^'ifl 
^Ir j_(_lu-H 3^Ld ( rtl i mTI I JUk 4J>L<_u Jl^I JLJtjIj tcd^'i mi a < nirn Jl_i_»_JI 
1 o ^jf tia^ ^jJ Lajjj .d^li ^lr j j i nil S^Lc >->-V1 Jiitjl I din 4jJoj 

OiLlA (j^^^ Jt rtTL (-fl^ju Uj^LIj i((^j^r 4jkjJI Cy l£.V» 

t4 n^l mi 4_j_JlLijlIIj 4ji^ (gt^tl Cj1_JLlj>JI ^j) LLjV ^ lr 1 j_A Li ^jjt„, i ^ 

(_p3j^J3 (^JiJJJ <lij>J Lub cJi^j-ajj . ^jaIl!^ Mil l U-^ ^1 < ii n'l^U * LxLaj 

^<i"»* ^gjJltj jlj A CujLlxi j^j) j ^> j "< j i j-A ^ jt^r ^ r (i Jj>>jJ (J^L^-V I 

L j-a\ '"m ^^yliJI SLSjjJoJI 4"l^"^^La ^j^a i ^ A Y Y ^Lc 4_S_loj>J1 dJUfc 3j_a JjS/ 
jl ^ ^tl 4 ii^ (j_-o 1 (ji<i> La-^ (4-a1IL>JL1 CjLIj_j_j>J I ^£ (jh-L>Jl L^j 
!j\ m'tVl i V *< l o M i i \ ^ 1 U > Jj_Laj i V "< aj Cj|j mi (^j-^jJll j < » 1 1 
tjrA \ V ^L 1 «y<a 3^_j!i^ f.nt ljUb <i(^j^>JI 4j-oJL>. ^Ps^juj . 0j^\r> Jj-LaJ 

■ 



O' J-^J t ( ft I" V a ^^J—fl (J J— >■ 4jJL_JLSl-jJ1 4 <1^L>J1 CjJ mi " "fcjj t£g < t nil 

3 , V ml J>L£j V 4_jj-j>iJ 4_j_Lujj 4 \ mi 4_a_JjJ<aj *V <i i j (j! 4jIjjJ1 ^1 <iltl 
oLj_lj>J! JUv V 4 .j < X La 4 j * J ' "J «(J ft «tl L^J J<i y) j 

I m "fc- 4_uljijJ1 4_cu JLx^JLj 4_jI£Lo QJ) * ' i U r ^jj^- Lola Li 4_iL JlI I 

I JLA u_3j-Jt_Jj . 1 j • j j I 4_jLi jJ I j) o m 1 j mi if I 1 JL-^»- 1 (j-* Lfl J Ij-jo 

JiLojI I <j r< <n 4-i^ mi t\\ ^ySyA CjLLl^ : ^ 1 jjJ 1 jLoj^I 4jL <Mj "<"ttl 

» (J fljj OLLl->- jLojl ^j-aSoj I Cj| M . Lj_£ i 4_jL jj I ^£ 1 ^"l ^jl^jO 

^^lll ciiij ^jx. 4_jj mi jTI CjI m -%J L Cj Jl_oj I (jyjJI t_iLi jJt CjIj mi j j j <u 

. ^4_lL^> I c-jLjj l2jLLl3c_) 
ljufc 4_j 1 JU m^JlII ^ o ^jJl cr^J ^ J 1 ^ ^ 3 J ^ A OJUfcj 

Juu (j^^J * 1<3 null ^L^JLl m^Jjjj 1 ^ M.rM 5j ri mi U ^ J V" i nl (jr^ : 4 cj ]ri "t a 

Lu ^j^dL-^J I ^jj j ji <\K\\ ^ tn^i mm t JL_ua_^jVI (j-* 4_L_u ^jj jLa Of * jj^^a 
t Jj "< o "i Tl tj! 4 n j ->Jlj . (jn^ » \L> j.n'C ttlj 4_)LjjJl g-Aj ,jl a <^JljjJ 

^j^_2J| CjLlLjjLoJ ' ^ ■ " * ^ (j-^J mi tl 4 j '"iJJ < ^ (, (i ~>J i n * ^~ 

<T< \ (j-^)-! 1 I Jufc 4 U I j . j5y j j 1 1 Cj L?c_-a j-jJL 4 j mil L ^j_Jj mi < 1 1 

ljuk (j 1 JL^JJLl 4 j mi (j-^J . 4-IlJ^L-*-o ^j-a Lli^ Lj Jl^>o tjlj j ^j-* Joj-taje-jo 
4_jLj . < njfrj ^ji^sLu (jr 3 . JjvjJI I j nia 1 m ui <jL£ ^j-jlSJI 

JL^-lj (JjiBLuci Jj^stjo dJufc OjL^ LojjJ . >,V " Mill 4 j mi 4_st_Lalill SjjjJI 
LfcJuu £y* I^jjj L^xJ^Li-u jlj^fll ^jf V! c 4 mi'^LlLq 4_j JU_uj>» 3 JUL ^j^J 

■ 



JjT 1 o $ j 1 5 ^!£VI <)■■<■ nil I ^ j <w «v< H (UuuL%i 

<y9 (dfd) jL_3j Cjr -o . ..j 4>y>J (j^lj^JI <-a_>l^_tl C4 ^piS^jk m. « T 1 

J-Aj . cLjLILlJ 1 4-iLtjJI ^oll $;lj^>.1 ^ i i r\ j < n L.o j *3 4_Lc j, j tjj it-jLjJ! 
^ j__>. | O La j-j_o j^o^,^ ( _ T ^ LfcjJo Llj La 4_jLljL1j ijy h JjLcj I r ^>jl 

4Jl^o ,a4ib4 t c4 <d4jLflJl ^ L^Ai cj! ;»H j-<-*ua . A4 *B4 *C4 

CjIj nnll :4_o_3jJl ^ j i j m mJ jJl <:j—>J ! ^^Ja CjI m y II oJufc ^jx. j i tj jLaJl 
^1 « 4_j_loL9 2bjuu3» 1 ifl ll>]j .^^j-JuJI Ji^U (j-^* L$L>.|jU La^ 4 jrt )»fl 
jLajM 4__i_9j (j-^ cr^jl Sj^JLfl t j? Ju?r < i n rtULt CjLlj_j>J| o jufc JC>-1 

(jr ^-fl 1 1 JLjw Li-oL>- 4 j <^>LSJ! 4-Jj i T 1 j-j3L3 idUju plj^l < i) 

J-0 M CJj3Lj ( jy IiJ I Cjlj rtrtll Jjl^>o 

4 j i*r^La 4_jj— Li^>.j lilj iSjjLxll cjIjJLo.11 j jlc ju^j t CjLlj_>- 

, d j. Z'fW 7i n\ \ JUjJLl j3 i "i i m 4_*jjVI CjLLl— -^J 1 4_j^Lj ^^J] 

. I — a ^j-A (Jr -<j-£!^J j-_jjLj L_^J 4_ajjV| CjLlj >J1 (jl jJL_ju t^^JLlJLt^ 

j-Jw VI JL t ,i I J--^lj Cj1_Ju_J>JI (Jt mi" t< rtl^ll ^Jl L yu\j^\ (jr* ir " ILt j 

LuJLt (jLfl t(j-*i£j-A cV^" Jt-tjoj J-Jjf J> Jt -J Lul Co-ijwj ,cJlL>JI ^jJI JuljI 

4 U j La-^ LflJL>* jjl^I Lj_iL-*i->-! ^^Lu ^-3 ^-SL aJ JI ^j-a Lcjj I j-l^J I ^ ^j-stj 

, Jo-OS 3 JO-l j ^juiS^OJb 4^0*4-3e_4J ujLtjdl 

^j-u^j-A cV^- ^ t^tf 4jMj J '^J L^a LxjjJ ^jl miTI Ltiaj] ^ ■ j 

( Jjj L4J CjLj n rtTUa ic-jLjlJI JllC La^ 4_uLoj ^yj VjU 4_cj_a_*-a J$ 

^j-ujJ CjI^ mi "»J|j . 1 nl Jj\-T **n I jl. > " a! ^.Claj J^a_C L^J 1 1 ^ 1 1 » I 

hi jllj q\j \ rill I 4>j^_2fcJ j^ILJI ^ j a! ,>>y I ^^u^jjfc CjI 'jul>.J .tiJ-Jj 1 £J jJ 

.JjjJI^a j^JaJI ^j^a (Ji_(-uVl *j^>J! ^t-^Ljj 4_sc_>aj-iJ 4_ajV it-jLjJI Lfcj^tJ 




CjIjj Cut t^oj I jU, . Lj^_-lj>. <_u 4 j ^ 4__>J^j ^3 (jVI ^j^ej 

^ Ia^s? c^*j £I$jV1 J£ (ya cdJjj plj j^ll 

tlr^ ul : Q j"' * o^-*-"! ^LxA u^3 '<Jl3 f o-c- 4 <i < <>L>- 5_jL>J (jVl 

oLLh>J cdjl m^U u U^tl j, j "11 ^LULj .Sj^jJll ^1 
j I *<_ (jljJlJl 4J ^LlJl (j^_>JI Jj ; oil ^Jj t La j-3tj ^^JLi jJ_j 

ajJI u_S^-LaJI <j nj 1j ^ <i I I cfljJoJI ( j^o Ijjjlsj IjJLLs? I J £L_*j 

^cjjLj Vlj Jj— dil (J^Llj j_jjLj)) (jL^ Jfvj A tjV 5jj ^ mi 1 1 j tr^tl 

M— jjUl juLHj cL»JL5fcj ^/lJj>J1 ^y^Lu-S (( 1 ^ i tl <_,) nt"th ^yjJI 4j^Lj-uJl 



c m.ij-^. (J* nil CjI m ">JI 4-g.^-^A. <t LaI <jUr I JL-5ij . cJlL>- ^1 j»L^a| ( j-o 

^j-uS'j^b Ur^>- JoJLJuJ jj i'A~> (j-u^j-A Cjjj.j^r-^ ( ^> >3 3j j.^e J5j ♦ ^> > u ">J1 
ij\ ^jVl ^ » > .^^j>-I CjLlxjw jJj.t.Mi" jj fin 4 ir>j DjfJjLJ IjLAj iL^J <_^>U>J1 
^0 Jl>* j^aJtJ ^jl ^j->3 ^>LLc JLj 5^Lj3 » je_ot_4-caJ I j-5tjJ1 ^^yJLc S^— Lae^JI J^J L<aTu 
1 ^ mi \ CjljLiVI ij! ciiJj JUtJ cL>JL5t_J La Ja ^jLJl ^t-aljIaVl 
^iT^* : 4 ii i**< ->JL 1 ^ en ->J| c l^->» ! y3 4 ii 1*< V a f-L-til ^ < t (jVI i m"i 
LLaj J inij , c_iU li <■ mii CjljLfu^l ^_ja rt**<"j L^Ji£a-Aj I ^ t ^a— a * 3^ »j 




o ) mj I ury*J djl-Jj £ JL *y °J3^ 3-^3 *l£>^^ LT* (jr*^H3 4jLiJl1I 

<1>SJj t 3 J£ ^ j i «j <ul Cr l>L_j Ijlaj iSegment-polarity gene 

LujJ ^c-xx^J t^l_L>JI 4Jil>. ^j-d ^^Lo^l cJu^Jtil ^1 <( JUii9)) ^j-C j j **) ^ j < (i i 

Jl-aJL5J1» ^ o < rn 1 <oL<u 4_1jL<u CjLLj_>- 4_jMj (-LlLLgJa ij^_j_LaJlj <jl ujj^M 

»^ mi! I Lt_j^_aj Jjl^j (( » i/"*tl JL^l£))j \ *tQ \ \ \ n ) n T 1 )) $ ((^j^uoJI 

(jV IjLA I JU Jl^j .((J^jJl J^T»J ((^ mi ^jJI jjjJL>J I)) o i nl CjLLl^JI 

L^J i LLaj>- ^ j j ^ CjLJLl^k L^JjJ ^P-^ 4_^L_flj ! <_jLj j CjIj mi -v- 

JjLqj tl^jW> V**<tl < _ r S 4jL^j-*I1/j jJt> (jj^j) t^i\\ JUa-LSJI 4 <ifl a j (l£IjL*!u j a 

4_i ubJL ^1 1 ~* \\ ^jcjj ^j-^ ^L^jVI < < > 1 >. ^^o^ ^ i L^i-^>Jj I j ((j^^Lix. 

JU 1 JLS 4_aLL>>V ST^<J ^JjJjI-cD ^"t M ( n i L-u ^jjj Mir J J_JJ 1 SjJL 4j>.L>.J 
^Ja^JaJI ^£,j-jJ1 (Jj^>oj ij-iLuol ^1 1 rt> J 1 1 \ $ o r n ^jyllJl ^j-uS^A CjI m 




j-A-^t ^j-^J .cJL>. 4i_<_u ^jj jla 4jL« tjjt JLjlj I c C^9j illl a MiVl (-JuLilj 

^ Loir j 

^^Lj cJu-£a_jj 4< * mi < nt^\ o-jL^ * (Acanthostega) « L^_r« mjJuL^U 

o1_lcLjj 1 £t\j\ jn m dJjL>. 1— dlj^^U dJuJLC 4_l-lj^>o CjI oj q £j*o 5ju>-lj 

4_^jj fc laj (~ ( aLZj Jl_*9 I ^1" <n cH - ^ Lu Ju I (j] £j-MI IjlA ^j- 4 CjLjj <i 

jjjJI ^y, Wm cojJI ( _ r ^ ^Lta-c (j^jJs i _ r >oLuJ :<-£Li t-uJI 4 ii <rj <l m t r 

.^3j^LuaJ1 j-j-t^^l t_j.iL>.) ^^l-^iti i_-<->L>J I dl_>u 4JLo 

CxjL^ ^ i^JLULjj iOi-jj <\ **\\ 4^L>J1 f\ \n ttl J-fl ^"Tf Mil I jufc J£j *c>*^! 

I fll r ^j^^ifc CjI m L^j ^ 4_j3Jj_LaJ1 cLa^juaJLj Jl4> 

^1 «L>U ^ *< T M J I I * ^Jl <^>J J Jj! (jr _b ^ tC_3^La 

£jLJJI ^1 jl^jOJ Sj^Vl fUi*]! ^ jjLJJI <>! I . ,„<r VU-« SU 



^^yjJI BJloj^jJI CjI 1 JL>. ^Lj C>,> h A « J-ilSJIw oLLjjvj i ^u£'^A CjI m \ 

4_CjLj <:! j mi! ^ J ^^.j^l ol-Ju^v ^j^o djl ^ Mir LiJLi^_3 . ^-al^uJl ^^tt "m 

C-i\ M "^)>J »^ djj, M LllLLA *. Cj I jJ I *\ ^ { j r M <L-)lMj 4,jQJ)l^f <v Uu-L^J 

mi"TL t»_3Ju>JI))j 4((4jj Jl_>iJ! 4_flL>JI)) (_pL>o »l <; mi! L^J Cj\ m 'wj U(3jJLjJI 
id^yiJj J'^»J m U »J iaJJjLilwj * (( (J^ 1 JL>^ )) J *«*-tJJ^V|>)^ i{( Jljlj^ Cr^J^^J 




< .<itvo j^oVLa tjji j^i 3' j 3-«-i> ^JLc ^ jl£ <l>L£ ULj-^i (^-^j 

<jj _ j— oVI ^^ja j-jlj jJt LjLA LLjJlJ _ (j£Jj . CjIjjj— ill ^j-c JjLa p& 4_ t a 
j 3 till L& (j ii jl -j n ~i U SjLjJU^ 4_SjjJo I « "i j <j1 *:jJLl ^Lo-JtJ 

^1 objU ,<H J& ^L^Vl JiLuJI 

ojufc CjI m -v. j i n rtij >LJ ^I^J (^ol — a I iff n trt\ ^^Jl Cjlj^_u_.t^JI 

^^.Vb jfi . I \ fi «**> ^,.3 L*j|j JuljJiJ »1 i r>r Ij Cj LostLa ^m^**<! O La j 1 t.l I 
(jL£ ^1^- 3 j)U V ft o jU ^ m£j-^o i <Ll£Lu L5>Lt_<a _ h t4 j-'-ol ■< "i <L-lL<mt 

( *i ) 4 j <i Ti (^^^-^ I < Uj < ii t t (JjLq-J ^ JX. , dal^ f ii Qja j) t^i i njV ^JL^ J ' " 

^^1^ ^ « i ij (jL^ I jl 1 o r ^1 i ii Yt ^jLj I JUb LLjj— AJ <- »j oe-J _ Jj ir>i <1 "<TI i< yJ9 
.^Ij ^X4j>o CjLl^Lq l^g.j**i Vjt ii?JLii2j IjJjLscj J MM II ^U^uJU^II 




■ 



6-jUij-iU 



^ 4 jnNII Cj1.m, yAl J_jfc jJU 4_>l 

Lq 4 i'^ j_Ji_Jlj ^L^jJIj t_jLijJlj <jIjljjJI 

^jjcjj . illj *i mi a (Jji-soI (j-^o 4_jlj I j 4 j ir Lj jJlJuj 
JL3 <i mi jJt LjJ <jV 4->l ,mi"H 1 Jl^j LlSSj-C JU3 
La A "t r j . 4_jU j ^ « _ 4 Um mi j 4_> Jlj3c_> Lj i"m 

^ lr 4 m fl'i j^aVl JLa^uj . 1 g mi n't Cj 1 <i K I 1 



tin o^* 1 - 



XJL^i illjl m. Ti q .ciJ jJLJJLl 1 6 ^L"U."lm,1 



4_uLaj^J1j 4_u 1 i ( i,y I j 4 j mi \^-aJ I j 4-jJLLkjyi 
4_jj__iJJ! . ^jtjL AM _ Q| I ,|p til 



(*)» 



(J L-J-JLZtJLj _ 4_ljIj^JI 

. 4_j^ mi iT I Cj \j y $\ I ^jj Lj : ci! jJL-cu-jO <_<>■ i.a 
>UI ^\ 4->j) U 0M-^r miTI ^ 



>-jlj^Tlj QjLUtj j^^LJI iilJI 4_Ub -.Li-^^Jjljrtll (*) 




}L*_mj m ->JI ^ LjjSLa >l>(i> (jJLufc ^1 VI i^jjLUI JJa U jl_ul_J1 

^ jl_La_jj-> ^p^L-S j 4>j i 3 ■* J— ^ f ' — j J * " o— ^ ' ^ ^^"1 ^L^. ^jJa 

<l_jL^Ijj ^ 4_£UI 4_jj j 4-1— t-^jJJ I (j^-Ja * 1 "<<K ^Js 

^^J] 4_! dol JL_2 t 4 j *i ^ i ii if i ii 1 1 4 iUI «4 Jjii^JI 4—JjJiVl 4 iij 

ulj^LJjjl CjI till <? Jufc CjI ^ jl iii 4 [£jrH ^ 1 irijt 4j!j ^j-fl <jl £ J SJa 

J_(-fi3 1 (j^o CjI iVi JL3» i Lgi^ L^jI . 4_j_l^j LaJ I j 2LlLdjJLJIj 4 K 1 1 4*11 1 ^ 

*U1*j ^j! ^jJI JVj" .n>U ,U mML» MiiU^a 4JVj"m,I ^L^j ,«U /i.U 

JLLx miU 4 i m, ZbrUInU 3j>jjJl Jj^wj Ij^j'i nj ^jV <j£jJL»JU 4j1j$JI 

^Ja 4_jMj 4^J£ J 8 ! <i <j .obj^LU ^Ja 4jL_Ji_lll : 4 i , i, Qj) j,U OV* 

4„ i ,"j^>< in ; ( ,iJI «Treis» 4 j njj— «Tres» ^ 4__j_Lp>UI 
ol t Ulj 4Ja j) U U I oUUI (j^j I j i i<[ L^jUa cdLLA <jf u * j jUj . «Tryas» 

La 4_£jjia_i olio! JLS 4jMj ^^Lu ^1 4-cKJI CUjL£ Ujjj .aJsjjUUI 4JlJJI 
i t d i*?i La Lo^j cdLLA 4_j I j i I fill^ a Ltl^-us I m i ^ <a j^J^ O ' ^— 

< r i j I "w. jl^ o^LlJI frVj-A 4jjj o 1^ t \ 

.4!uJ^Jl 

^ mi " \ I JLfl_£ i(_ < * Tall 1 J & (j— ^ I J *-> (j 1 ^ " 1 1 <UJ i^Jj 

I — j_jIj^_^jI (^,-3 O^— ^ tl)-^ 3 ^-^^ I JlA ol cK 3 ^* f"^' * p d ' ^ J c * 




4— t-UI i( jrJ-LJjjjt - JuL$JI tj-Laj a J 5 tJo L> I ^ ^jVI ^UJI ^ K *n 

J_Liw Jm_j I jJ3 4 il-w i Lojjj I _ JUJfc (j-^J-J pi i " T IjlAj 1 4_j_^jJjJI 

. 1 j 1 11T < V> miJ ^jLst-uaJI j u .1 i*t 1 11 V 1 4 3,lni.a QjjjLst^j J^J 

_ Jj ^hjM _ 4-3 j <i "i a Lj^kjJjJ&j 1— QJ?^ ITl^j ^j^—LjLLaJ 1 (j-uLiJl ^Jjfc 
. (J_u£Jl 4-£^> "« m< a CjUKj 4-LiLa ^3 « : 1 i>ij? lLU j ^jljj n a JL^p 

ilSLc Liinjf JL^jJJ 

ij^J>JU c_J 1 11 V I j j*"m Lcj L-UJ "1 t njj MjLlIxBj 1 1 j r 11J1J (Jl mi 

(J_i_^ 1. < * mi T j^-Lj jl mi "j^? (^jLi-u jj ^ ^ lr (JjJjlJI n Utl 4-JiJ (j^j 
4jjJ I 3 1 cj jj ^£Lj Lcjj 1 jJ ! >. ^ . 4J_v I jj I Cj Lj I j j s*J 1 ^-C-j ^ ^ * ^ 

4_Lj\IaJ| j 4_ij j j j I _ JLi^Jl ^u^JlUI Cj^LjJI ^JlA (jro 4_JjLc 

^^-3 L^j CjJL_sc-1j tjL£ 3 Jl^v. !^ 4_«J ^j^o 3 J <i " mi a u$ '^-^^Jj^'j 

L-m iC-<_L>. 4 < <m ) * * * (jr Jl J,^j Lcjj jJLja 1 j <_u1jjl 

^j^-uJl <jr 3 4^j "j mi 1, ) Cj 1 o 1 ^ U l j r a ^L>JLjj t j \ "1 II t>;r iuaL>. _ J^Jjl j irtTI 
I Jl_C \ j ^ t(jt^-L_>. ^1 1 j 1 (i 1 1 "r 1 1 1 1 Jlj9 Jlaj 1 j_»^£Lj ^^_»L_^ t ^ **< jj J 

l j 1 1 (j Ljj »i 1 1 1 v 1 jj * ^ lj " 1 ttj-U l <.<^ Mil 1 I jub 4_jj j j o 1 ^ 

I ( 1 ^ j I T^jj-^J^^ ^jjj La I j j **( j ^ mi _ m"l-lJ1 l^^I 1 uj .j^La 

4jj^_tJI ^ L#j cjjijt^j 4_}^ j , .il^j^Vl cjLiJJl 3j_^ui L^-j_fl 




^ "1 ^ mi " llj (jl£ul mi" alSLH CjLJlJ 1 J j ^ «i (>>j 4j£LJj t Jjj) <i il " 111 

5,\ J in ^ LM ^ J-JS J,*i. J A Ml - ^plTt-xJ | (jl <J_> . I. J Ml i UJ (Jl <t Ml* 

LjL<l I ^ tj C-<_iL^ LL ^1 " Tt ( .1 1 t4—lj|^„J L MljjJI CJ L_LJ J-jLoJ Lj Sj J t t«Q 

. j Jl_u <jj Jl_>JI 

^ 4_jj i_Lll L j It II - SlLJL-jlJ! u \ r J_^JjJI t >_^ 

^jLjS ifJlL^j-^j .^-jJLlJI (J^f j jt T) 3 j j « \ 4 U j mi j H CjI <USJ 1 

4 ^ mi " <j-.i.u_ Jlj 4_jJ j tUj 4_JljjVlj 4_j_ijjj I _ J \$\\ CjLiill 

(jjs « t» Cjj i^>j j1>»yi ur* «nie)) Jj— >a) Ljf (jH-ftJ (^H-J' <-lKtl 

^ j ^ t-lILufcj . ( 4 j i iM^-dJ I ^jjs «tll » «CjjI)) ^ < «" £jH-^ 4 o K f I 

jLSLjj .^j— <Ltl 1 JUb ^ 4_3 jl i^t,l ^ n m L*J VjJo J " <ij ol\ $ ^ 4_LL>fll 

. Llj^c. IjUfc Ijlj <jJj *4 < nrt'i JljkIjJI ^jl M.jTI 4_I>L_u 

*4 j5L.uLJ1 ^jl cr Li 4j>^ 4jjl :^_j_liLui jliil J^aLSJL) \ 

1 jlr _ 4JLjLc Sjj^jJLl 4 j < j <^> M ^ i <i!VI i j-^. LsLJLi 4-£^> " mi <\ 

CjI J ^ JLi-^JI) ^1 j-JI (^Js 4_i3Lj cJLb .M tuLJl 4JL! ^! 

L$J CjJL5tJJ ^jL^ ^4j i riJ^jJl CjljLjjJI LAjjL^Hj V 1 4jJ mi j \ \ Sj^Jt^JI 

4 rtl^ if a ^jyS CjI j 

Jjfc . ^jj-ijLo _ Jj-^ (^jLu-^J 4 1 i>^J, I L-£ij) II (^jjs Uj Loj-S j L^LojI 

JjJoj CaJJL>- t , < * V 4ujj_tJJ 1 Cjl_j^_n_>J I I ^ UaLjj lLLujLlJI 1 "t n I 

^j-i-ujVl j_ (JJ — O I *C" U (J-A S1_J t-uljjf J mi "l ^JJ ^ ^(J^-jJ Lj J J < J 1 \ I 

k-Jj-fl JLjj I 'in J ^ ilStll 4K-lA LjLoj ^ jJLc (JjJI ^JJ-HI JLjjJLLlj ^jl < -.'4 (jJj 4 > . ■■') (*) 




£JL& <_uj9^j ^LLajj 4j1jJ ^JLc Jlj^I JjJj Lu,.t!l (jjJaJ! CjLjuuLaj 

Lai nVil jA^I 4_u IjjJ I jjju>JI (j^f^J <j? ^L>JU ^j-A S4_uijjJ! j>jjlj>JI ^i^. 

**< uLajl^Jw. M o ^jx. ^LLaJLlI ' * ■ * i 4_>oLl!I CjLjLj_jJ1 ^yiiC Lfcl^j>-f 

^ 4_c I I jl {j£. djULi-iJI ^juua iVij i MLj jj^-j ljubj 



P9JLisdl 



c-jjj t mi 4_t^w ("rlh ^jJI 4 j nMI ^jfe < M i uLJI fj\ <Jj-aJ ^ JlII ^jJtaJl JN) n « 1 1 

<- < 1 1*1 4_jjJL»* 4_j_rwjJjJ_£j CjIjL^o 1 flj. V ! <jr xll c_)j_5LulJ! Cj I j 7" ^ J jl mi "ill (j\ 
^j) i >> I ^JutJ Lai ( iT)! jil^l C_>LUj>J! J<aj|jj>.j (jl mm^*I jjJ^j (jr 3 1 ojfo** Ijj^ 

^jjjJI) 4 rtUi a ( _ T 3 (jr^^t-tlJIj iJ^o5L*-oj^jVl ^La Jl9 J^jLLaaj 4_u I jj 

Lfcj . LjJLtaj) u j i(4_-ujjj| _ JLxA Ci mi j T 4JlJ j^j„l ^"n I^jL^ 

L^jI 4 L_a JL»* ^1 t(Jt <itL CjjLJtJ l-jj t Mitlj CjLaIIL^ : 4_^*- 'Xlj 4J1 > nj Lub 



tl>^J * ^JL?j' O"* (( (J^"^^ Lr^l LgJajjJo ( n*K*i» tc-jj t uM (Jja mj| j| j-^>JU jf 

^jK ( nil I ^ j V " jj Lbl mi j mi"m" *^Lajj ^JLtJj p ^ "< j y^S j_t^3 ^jl iuhi ^- 3 
tj mi r ^j^alltJI LSL^af 4JLv (J Ja , 4„L<i**i ,vr <t o Ju& i iirt'tV jLO_tL>JLl 

.^Ij-jjaVLj \j j ~< ^ 4 j Mil Cj Juv La (jl£j3 j mi r j-jLuJ1 (jj-ill tiJL-4-uSLa La| 
2Lcj^jsb_a C 1 1 1 *^ La-^ t^j^tL^uVI 4_iJJI mi'iM t j mi r j_*-uLtJI jij^ill JUlA 

4-IL>Ji aJJt (J* (^SLlj tL ^JuLA / J->jjVl Jle 4_ujjjl _ jO^J! CjLJlLII 4LjI^ 

jin ) ^ jl a-iJI dJUb ^j-fl Ll (j! ^ ^ <i > ^jf 4 .u IjjJ i CjL-Qjj It 1,1 LiJ "m 

^Ijj (JLq-o j j inn"! 4Jj <i t a 4_oj^1o jjl^lj .^_jjLl!I JjJ^ Lo Lai tWA 




^jlj— a <J\ J-a JuV 4_>1 .j\ mi "IiVLj LuJlaJI 4jj^*_^>JI 4_cljjJI 

£-Q ^_£jLlj_>. I j^v.^— « JL3 <jr a^, Mill c_J^JL>Jt £y* ci(jjL_>Ji ^j-j?c__>J! ^ m «tl 

- ^JJUaL^ ^L^tj . u m > ^Ijj (ji^. Jju ljubj . LajLAjjI jIj L*i£ L^j-usj 

^1 m i \ ^j-^ 1j_^jJ>3 JlJs (j^j I j-i I J>-^ UJ^ 0' J o " ^ 1 o-a (jU Ijj^j n m 

Lo J^fe I jufc <jV tJll JUttJ <<J> L y&*l\ <j£l> $ ijJf\j!L>X\ jL<uJI ^j^qLw _ ^jjjLi-uaJI 

.^1 «Ufl ^jx (j^ii^LJI 

CjI m £yi 5j-j„<w a 4x^J?c^ JL_>-^j I ^i i < > <uj_£ *oLiL>Jtl 1 1 mm I I <j_<a 

^j^ujjVl ^-Aji j r (jX. nj" '■fcj V ^j^j J r I in! . 1ju1jl5 <JU>JI 
^JjJ (jt (jr-Aj : 4-Io J-Jfc-Lo 3JL^I_J 4 j ^L> L ^ VI ^ Uj -vJL I (j^-Uj-JiJI 

*\ \ C (^tj mi ^jQJ^-^ j^j^I 4_>-j Ju <L)LuiiJ J 0"' ^ L^^J ^3- LJi 3~ A 3J^ 

JLj_*_jJ1 ^ udLLI (jr ^ <LjJ3 C-ljuoj-J3 ^jl£L>o 1 JLtlLdJa . 1 j mi I Jl <i m« t mi 

LjjIjj i ^ufc tjl K mi (^JLc <L_JljjVl mjI^ CJ JLh-^ J 4_jJ1 1 4 till 

^1 r 4 jI i^> "n S ^ V^.j lm 4 ^ ^ ^ 4_^^L-c I « 

JLC.1 ( aJ 1 <^>J I jJbj (BRCA2) Y l^^-J <i i 11 J JJ) ig <a £j^->- ^ V^j) i tj^-^jj^ 
tjLLaj < f J tlr^>*)> (jy- 1 ^ ^^Lh 1 .<-_)! i ii >Vl ^cJLc ^j-* 4 i^t rtj UjLj_>>! ^^Ja 

^4_ijJ ^ jJI jl >-aVl (j\ . ) \ \i ^Lc ^ t < ?t iii ((^jl_1II 

(jUoj^-oJ 4-)Llo^VU (jj^usjJtlj Y L^^_) ^j-a L^a JL>- SjjLjj 4 m ,t.<o 4-V i n't 

CjMjLc 4-i^iljJU Vj! (j^Jl JJLv JL3J .jLula jJb U_4 Ij-jI^ (JJlJI 
! Jili <i J ( JL_*JJ *m>JCL1I ^jLLa^ i <i f^yja 4_JLc 4 i in ) \ ^ j *^ <±_»JL>iJ 4_j J )l < njt 
(j^a |jL->- Bj^-t t ^ 4_Cj) a ■*■„,, <t 1 ^ " i ii JL£ L^jV Ijl " <^4 LjjIjj ^L-q-«— 4 




^ I j In j ... . ^liljJI j - ,„V) 'J A r £jl jJI (jj-^l cr^ 

4 hi o %. c-flju>. ^^-Aj 1 1 ^ in ii'i 3j— AlaJI (^rG_ljl_»J ! I "lK -jlj^Jal (^^-3 

^yii. I j j^t .xTt-i j J^^H 't^ *J-* ^-^3 • ^ V^. j i ( j r lc <jy?* 

JJlc i nrt I j rtj trij ^-^-»J <- ' -^ > - ^h'jJ ^ ^ M^-u (jyic Jt^jJl 

(j-Aj t 3 Jl_3c_jJLI CjL^/jJI 4-L>J LilllAj .4_uljjJI Lt-o I j jJ I (j^\<r> n c 
<.Lc jJ Cj IjLlILvI J-q-C |nhn t4-jj j ^ jTI 4_uljjJI ^jislj^oVI ^j-a 4_jL^jJ I 4_L>J 

. *\ ni^U J^Ii OJ-^ U- 4 jt. j"< J^-tC (Jh-il nil! (J* tS) irt ->U (J^jJ^Jl ^^^J 




4,.lU tJI g-jLUll C^jL£ JL3j .^Ij^Jl f JUu 4JjcUI p^Tr rnn ^ . -£J1 lJlxIIJI 
tiJjjjjjj)) 4 iij ~r i r> CLlj[£ _ JjuoJLj j^uLj CjIj 4j_c jlallJI 4-i-ui j < nil JL^J 

^)^dj-xj 4-Lqj > .j . i _ r ^ 4j3jj-A_A l."i>|f^l u-iLaou^ ijLLjSLi^/l J^-Jl 

L^l^JL>Jl q n^.frj (^jJI iJ_4_uJI JUus 4_cLLo jiuj p^j jj (J-u^Lljj _ {^Lj 

^Lj^wT ^ « » jCn jLuSLLVI *Vj-a> j a> .jll^ AVI ^ jU 4_u1jjJ1 

^Ajc>- (^jJI j-xiVl tSjjJuJll 4 j ir>Lll OJLH*^ ^JLj^Is nl (jJlXLj jTlj^JI 

I— >1 iii (jAc Lilij ^jL^ t4jl_-^jJl p*$J J— fljJ CjLlJ ■>■ (J^>* t * LfUjU 

fjlbj^j jj_^JoJ I jl, \ «**< ml jLtaSLAVl J jj ^ j II ^jJ (Jjlj>oj \ V^j_*-*jj_xaj|j^ 
4 a j n-ntl ^ cdLLA <jl J^JL>JU jj^o (jjja ^ f^jJ' o^-J *(^J-5JI 

. l_A Jj_^>- jJ (_ 1 i in ^ cjJ L_<-A (j^^J 3^_aJl_^ 4 j nlj ^ti-j Lt-£a_Jw 

cj ^ J^J ^1 g <nl L^J ^JL*U SLuljjJI Lj_3 I jJL>J I ^jL^ cjLfliSLjj 

1—4 j j_jjL_jJI tlj-j>-l it o p 1^1 La i<-> w ^^jt ^ l j ' " j L^J I ol 8 ! a 

J !J ^.U^Lfcj » o ; I II J Jj 3t£JI :j IS ill j7(^V <>ii!Lo JL>.tjJj 

oLu^JjI ^Lul J^jJa Jj-stSLlI ^j-a CjI j <a£ ^ <^ ^^yJLc SjjlSJI La 

^Uuj (alcohol dehydrognases) Jj_^tSLJI j /<j t-jij ^ j <i,o I 6 « "»l 

4_Ls' uijJ g-j i f 1 1 p-»jJ>V I ^c_u3 3 jLjj cr JLc 3jJt oJl J_J» dJL) p^jjj 

LkjjjJo (j^LiJI (JjJ 4jj_j-j>JI <^ 1 j o j'vl I c j- j<l 4 Ij djubj *cjLu_->JI 

4 Ij ( j y jt>j .3jJLdJI ^Ju^ p ^ < r> n <^ ^4 j > r j iJ_i^4J (^1 - 4,..j t 




q[£ aj n"t Mill 4 jf. IjjJI 3Lj-j>JI ^j-a 4_L-ii I Jjl jL^jJI ^j-a 2LilL>JLl 
oj-3 t3jU>JI (jioLlil ^JJ oSi^>-*-J I (J^t-J 4_>-jJLj L_a JlIcj . 1 i j A j IjlwO J 

( _ r A LjulII t m J-J-Sj «^LjJli ^j-a V)> ij^M-J jj jl>-IjJI 

>.V j t '( Tl jj r I j 1*11 Q^jj mi j *V IjjL^ <l! j <r Vl (j 1 t j mi r ^j-^LjJI Q^JjJI 
. Cjj II j La^>J (jj^ua^ ***o ^$jLj3 ciJJ !i ^ j t n j i^LtfuJIj 3^ <j n 1 1 j 5^_j_jJ1j 

V 1 — t-bj I t^-jj (J^ (jr^- J — j »^ **< rij Vj t4-jj^ o Vj Jj? >s\ * 

q] i i>r ^j-a La-3 t^LULiJ ^ LflJ 4JuaT 4_A_*_u_LaJ I o\-A,\ jjLi^jQ C^jL^ 

QL^I i <i tljJIj Loj i 1 4— Jl o miTI ISLjj^oIj LjJI^ILtAjV ^ j ) InjJl ^jLST i nil 

oVI ^ -j^jj j y 1 1 ^jl < i *»■ r c Loj * Jj_^£LI1 (jL^ojV 4-^>->j 

^ ^Ij jiL-u jj4>j t j3_JL^>UI ^ <>> ^ 1 (jjjj^Lb ^u>jVI Ijlaj , (lactase) 
4JSUj tJ. Q - * j jjfcj (jr ^ju^JI LjjL^>* i>u>*il I j-^j jlJjj UK (j^j » <- ^L>J I 
frLo I 4 lj t m"i ^ mi, Ml p ^ ^3 ^LlILij oLljjAII p ^ * ^ 

^jj^5Li-(-uj i LuJ j 4-jj-tTu-t f-^LM i-lL>J : J j ^ * ^ ^4 1 I Ju&j . 5 1 ^ A U> T | 

(-3^1 JLLa CjJL^ VI *cdJj J-t-i ^*U^>yi J^lo tjl 4_jljLl^JI 4_SLLaJI ujLj 
Ij-Sj-*_u_j I { _yJb Sj^Lo 4_Lljv ^^yliL ^ mm Tl jljJa I q\ t(j\ Mull ^j-a SjjJUljj 

4 < ^ a CjJ )j 1 J £ &J (.^g uu ajV 4 L>»ljJl CjI jl j j r>J! (j— 4 S-'J ^ ^ ^ 

4 i i n 'rtb i — oT ij-i-bjU 4_j—i_aiIL) Ijl 1 j & ^jl— £j .^jL-jVl CjI Jr "i U 

m^JLj^Jj .J^.-l-TlX^UI <— jI j r ^^Js c_*_tL>JI ^jus-A 4jj-»_u3 C<"i n i \ n *^ ^j^-^W^ 
j^l^Mll piM^l Ij^-pSLJI ^JU ^Jt 4l< .^i 1,1 djuk ^j\£. <J*\ nlJMJ JjI^LJI 

0>^t <jp* ^o>^JI jjJL^Mll (jLZ Uj .o^k ^jjl c_^lL>J1 J>jnjj 

.JLlUVlj oytiLJI ju^> 4giMf>i i >n 




4 1 jU 4 pin ^ J, ^ c_-cjL>JI i^ij mij <j I 4_LoL>J ^ nUTI I JUb j . 4jj<ilMt 4jL^j 
< ^ i I n"l^l i ^juiSLjLiJJJ ^ySA-i^ ^JLjLuD ■ t^>^- i h ^>Jj . L^i^ 4jLo» 



.<-mI-n!I u-j^Jii 3jLc JjVl ^LSII ^js Ijliitj) jus (jojLiJI 

Mill ^j) is> |jl 1 j ^ a Cr-^^ ^j^l— ^yS (_i,..lL>JI 3 



jl^ij * j (J^LLj^oj < j r lii <, i A "^Hj . ^ m ^ mi T I ^ j.<>> 3 jlc 1 < ii <n 3 jLc ^Lu^j 

. ^j>JI ^j^J^Lj ...j "A \ >- mi I qJ_iJ i^l >J 1 < «jl \ \ Lj J j I 7n 

i i) ■ \ < r <?! j flU Lj_^LloJ a i LiujL<_uf tt-_^_iL>J1 (jL^js m^ULI jj^kj 

LiJLub t j_ujJ 4_j I I JU>-jJ3 iCjLj In 'A\ olx^l 4 > m <TL) j I ^1 Ur I t 4_Lu^j_Lc 

.4JsL>Jl ^>L>JI ^a^ljVl 3, v j ^ uULujI 42^Lc jJLLa (j-uJj t 4_«JujJLl 

((C^-^UI) . LSLjj^afj eLujJtJl LiJJ^I^ '>^j| (jr^ jLLajS^U J^JJI wJ^->Jl ^ybe^. J^o ^l^jl (^*) 




♦ ^ 'V'N (3>-*-^ Lr^ <- ^s-tixA jUajl ^fc ^J-Aj 

J-JULJ ^jjl (^JJJ (^i-Sj ^JJkli Jill ^ UtJ idljJLo 4J t-fll I JUfej .oil jJ 

Vjj n * a LjjIj-oI mi 1 1 1 t j_xa jlj^Jsl J-stjl La, 1 < r j .5^-3^ SjIjLjj l£-5IjJ £jj 

M!Lo 4_lS ^jl ^1 id±li& (j^tl j^oVlj .^jri-cljoJI *Lj^S| Jl nUl 4_>jJ ^jjSj 4jLj3 
JL^-I Lr ic- 4jjjU"(T1 (.UjJLuaJI >J-*J t^SUj Lj-jljJ Lj-^-lj ^ ij\ ( nj^ -jX- 



■ 



31 Mil l rl _ jjjl ( <l *w| (jVI - (jr lJ! Ol M 

<jl Lj-ut-juaJI .J. **i mil (^yJS J^l-^ll o i<Vt V 

t-jLitajVI I 4 ri j 1 1 j _ lJiL>J LiL-u ^jjISLJI ^ j i j 
I J-A jJj . I j n^i liJJj (j? ' ^ ^tj lUtl 

jjlalll i t n n j (_£ jJI ^ i ii '^LuJl JL>JI • > - i ^ ^ mi 
(Jl^ mi 1 11 ^j-aJL^JI (jr^-? (j\ Jl)J->. jJ j .^d_*£uJI 

1 14 1 .(jV( fufcU .l^J 

!■>>-»■>-- l^ 11 l5« (*J 'Mj • J 1 -^ •" J ,:...«i l .,.t,. 




^ LU 

.3jJL>JI 4 I mi! i ntl j 4" < n"i t—flftjjjj t Jjn"i intj {jr ^ ^\ JjV I M mi tLo JJeJ (jJL. *(jj^J 1 n 
( j_lIc3 j_i_u_J 4_lLq_£ Cjj <\ "t 1 ill S, \ hi ^itl IjLol^ JjJLx j>jn "»JI (jL£ Ijl 

4JL_4uujJI J>juaj ^ Jul (^Jl I juk jjj ^Jj ( j»Lc urtJ^-J 4l jU JjudVI 

, 1 ffrtj m. jlUJI <jl VI t(4 1 4JL^j L^jV 4JL0 ^^_jw ^ I juka) LjI m -k. 

(J^V 4_lL>JI ( rtf \ trn j_<sVl J^.i" <.<ij .^j-L^JI ^^ii LuoJLflj LijatJjjG 4_Hjj^o 
3 J ' "J 4 4 i m>l I 4_l£ljj_J I ^ - * 1 I j-u-saJ 3 (jr Vtn « ^ > 
^JLc Jlcj dlLa ^j^l 4_*jJu9 5 ,^>a mLJLL^ . \j j>y Lq_4j^o JlUJI JUjt 3j>jJt a dillcJ 
4-uaLj^j| ^JLc i A Uj . Lo 4-<t».lA. SLaiSLc-^ 4 ilUj <:^ jr ti ^1 4_iiajL) ^jl 4-uaLj 

J[j_ju3jJI ju£. 4jI jljxjj ... Ij_>. ^cJLkj (jjljJI Myi^. ^jLojj iciJLUI jjjl^ 

tfJLAj ijjl 4_o^ O^^ O^^ U^^ OJL^ Lu>^ ^ ^3 1 j < <> i nTlj jy^^ t*^^ 
i3j_d 4 injj-Jl ^fi i n ri n . Mgj mi 1 1 1 JLuu>JI j-o LilljL^ j-aVlj . 4 Ijt" mi a 4ijL& 4_la£ 
4 1 i ( n Julj J^jLUI ^ mi ^11 j^jJ jijSL^a ... Ijj^ ^i-Aj *(J^>-I 3j»a 4_1jI 4_lL>. p ■■■ ^ " 

cdLU Jt)hi i>^VI j II 4^d j^x^Lulj 1 <t IjU ilJl^LusljJI ^jx. Ij^Lj^o ( n^^-Hj 

^ m ^11 4_*-oij5 (_>^*J (jl *— 4 La£.l_Lbj ^ mi <t --v. ^jjo ju^Lj (JSLluu 4 tt mi tl 

< ^ f \ i ^ **<**t Lo^jj 4 m * rt 1 1-^ ^ t^> i ^ 1 1 *< a £j Lfl t ^ jgtC 3 1 \ ^\ \ 4-Lii> I ' " ^ * I ^jlo^j (_Jj-^ I 
L$j l_4^_«_u^o oij^ (jl IjUb ( jr i»J^ . 4-L^_LaJI 3Lj_>JI ^Ljj5 CjIjJLI ^j-a SjljJlc CjULo 

< it i^i J (jV ^n^j Lo IjLA ^j^J iCjIjJLl ^j-a SjljJlc CjLH ((JjudVI j ^ ^ fl*- ■ ^jlj 

3l_pJ| JlLo 4jlor (j-U^Li 4_<_u^j>. (jp3 edJ j j-jflj . l_gjjj>o 3j^-uail 

SjijL^JI La . CjI m'w ^jjQ ^Lujj La < 1 1 m n"i 
(TEP1 ) )l_uJJ 4 Q ml (jr)->- (JSLtlu * ^ 1 ^ i .i^Qjjj^ ( J ylc 4jL>.VI ^j-fl t^? 
Jl>. (jr jL^flV 3Jj3 3jjt ir> 4-ijU oj^u 4jj^Lo ^jjO Ujjv inj ^j-uj^J t-U (j£. JJ_U^ 
4->.|j ^ mo Lo Jji^-yaaJLllI ^j^i n\ ( < i r nj^o .(TcloiTlCraSe) Jji^^^JLuJI ^ o ( n"t j 
4j_j_i_4 L^L>. J» V*f*4 ^jj^^LlIII SjLj Lol t 4^-^irjMiH 4jL> ^LojLud 




(jf I4J j»jJL Lujj i<Glj 4JLjJl>JI Jlic J^jlJL) I JLu <j1 L^jSLqjV fCjI^j^-jo Jjj 

Ltt f m 3j~a J£ ^< 1 4_u^ju3 3jjjus 4-V i (iLj (Jjitlu Lkij . I ^ < 1 i^ij 3j-a 
Juul ^ ^"1 ^iill j U < nil JuLc LojI J IJLu 1 g K 1 1 f in't jjjO 4 < in a 

(jjb tdJL^ (jj JtH-* 4-^Lo J-*1 L^-J jJLaj (jy lll 4_oj^JoJ I J .^_L>-VI J-L-9 j U 1 oil 

<j-a 3 j La f-ijjjy lLaS j_A ^j^j-aj^ JSj . rU nrtt L cAaj+uj^jj&1\ 4Lua3 Lo 
j->-I I JLC \ q-l'* 3 ! 4i£^ 4 jfa.nM ^jSL<u 4jI tNj t<m t Lojl_3 LaJ 4j3j ilia 3jL>.|j Jl3 4J4J0 
:^)t a }L) (((^^aj)) jj-* jljLLol fk^j-u^j&jj&l I 4jL^j JulC j-AJjJ .4_La 4jL^j (JSLI <_2jJo 
(^-aJl ^_Jj_flJ La ^1 ^j-^Vl jJlj SjJLl Cjjj-\j J J J I 6 Cj «4 <iK» , \ 

jjSUj ^ j 3^33 .telomere j-ua^Lj aAj jIc J-JLI jIjuxVI I jla e_ajju .Ija 

.(jita t^J- 5 *^ w^^)^)) j-juaJJtJ I ^jjo l()Ur IjUU (jl (j-a IjJ j-i-uj 3j g «wj 

j^SLj ^jl j*jj-ujjoj^SLll 4.->r "lj t^r ( .i,Lfll CjljUr tjjz SjjJUtA CjLIa JLajj i^_yjjJLll! 
Cjlli oLLlj>J| < I j jJLuk j i^j (.^ij ntj t 4J9jJd JulC j \ irt *i JL> 

(jl I 1 nj 1 « 1 1 j 1 11 II jJb I Ju4 (j^J Jl^j . 4 a f^y-u JUlj j^iaJI j in" 

jJLjj .4 irU'iTI ^JUb Jj_>- < rtj) r (_a^L>- <Ji1Ll& ^jL^ _ 4 ) i n a jl i iL^y 1 ^ i ml 
^j-a La iLaLc ^jjjl— aJ <i r (jnV mi <U < nj-lll t _ r fl CjIj^j— ajlj "Jl J^Jd 

.^djM_La Jlic CxjI^ La ^jUjI 4 i.u.»a 
L^-J^ <j_a t 3 JL-Tfcj V CjI i j yl\ ^yS t inTl ^-tj j . ajjlj " II ^JjjI -*>->-J 
I JuSj 4 o> ijjJLiJI J-i-aJJ j nil jll t rtlo.1l LM^ (^1 <Lr iII LMJ^j 4^jj_JI 
«^-j-aa J .lj"iTl JjoJoj 3jLx.jj iCjLo^-4-uj--aj^ll 4_JLJI t_aljJL»VI ^_j_ajj ^j^jVI 



^u^jJ c-jjl ^LAJL-a 1 ^ > mi 4, i mi j 4 i'q ^^^JaJj^-jJI j ts> ) *tlj it— ilj j ajjIj "II 

4_H (jrit i 11 J n"i tji^ ^*j_cuj_*jj^ J m till jJb-it) ^j)M ^tl (JiJ J jjL£u 
^L< n m i n V (jr luo^/l j£u_JJ tCjUjjj) j mmIjJUIj 4_j_cL>ojVI Cjl_4_uj^_i_jJI JSJ < M i nil 
4_jL$ 1 1—J>-J 4— dl J V*c i mI ( < j uM (j>> * jtl JlJLIaj^ . LjJ Uj 

4_2_lL>JI Jj *CjLuJlJI J£ < U m^IL) JjL*j3 ^jjOjLj J£ ^j-S SjjJUuo 

Jjj— 3 CjI—uJI {jr $ L^ol • « ljj_i_<-ojjj_LiJ I » JjL^a CjIjj UrtTI 'fV^-^ iS^J"* ' "J 

4 .lmiTIj ♦£ £ £ I cLi cLi :4j1 j_JI JlIc 4 /M dj m£jl*j SjLutJl 
JL3j ijJLjJ Lc£ 3Lu>JI jLLo JL>-j Ju3 jj^^jluJI ^u^jLs .4-^jLuaJLLj jij^f 

<jl l_jJsbjl1I j u\ Lc-4 4_!>l £jT ic .Cj^/^L-oII J£ ^jJs LtJj-dJ UjJ A ' " *** L-A\Jal\ Viml 
/ya t Ij-aJ SLLaJLo 4U iVt 4_uj_£ ( »jj£Llx CjLuL£ (^j-^J - 4_uJL^!l Ijjj-jj^aJI jljJsl 
^jjs jj^-Iu Lcjj 4 lil'i > a 5jl i r L^J ^jLj LajL^wj JJ—H - ^ d * A *"* ^1^? 

(jl IlIu 1 1 U I j ,££££tijiijjl££££tijilji±jiij 3jLc ^^-A i L^j I L^a j_Lj 

4aj|j^Jl 5j n Mill Laj-i£, j^JIuj ^jl Ij-JJ^ <- ultj 4_l>. CjLLjI^ l-jI JufcVl CjIjJ 
V Sjui^ CjUjL^ cIjLuJL^JI (j5 ^I"m i»I ^1 ji^lj 4Jjf m^jJjj *4wol_»JI 

i mi LuLj ^ jJfl (jr li^1 J jjjt mi m^jJj . SLljkJI CjLoLci ^jJs 4J^_uxJ L*J^La Ljuud^o 

^IL^ L Ml M (j 1 J-J-3 2l-}~>iJI 3j mi J JL^- ^OJ <1 I.O (j-fi 1 Ml M L^il ^1 "< M ( ill ^JJ Lo^j 

J£J ^Lc ( M mi jjvl 1 1 ^ i Mfi'i LSjJ cjLuJ 4-^ cjb^dj> j^l jJI ^j-s L^-jtj i Lj.-Ji^jJ I 

. 1 Liaj! jIjU'imi! j _ j_oL^ (j-uJLv IjLA ^jL jJs? ^1 ^^k. .4_pJ| CjLuI^JI 
Jl^ 4JLalSL!l j 1 £^ ; uajI : Lij| 4_Lx^L<5 ^j! i4jjJt_cujl j j"m jJt!t ^ir t j-oVl jijSu LxJjJ 

4^vj j^yl^, (^p^- <— ^ «j '".'H Cy* o M -^3 ^s}' * Cy* •^^^ 

O-ljj JL£ij tMgj mi jtl Jj^j^^LljJI j^i ml Lt_4 L^J (^JJ CjL-ijj^jJ) m^I JL-l^LjJI 
4 _ T JI jrj-SLSL mi" tl *; j ^> miJ^ . CjLuJL^jl ^ L^lc I JL>- 4 (i 1" V a L^jl ijL^ill 
4 jlr j^!L»JI Ijlx u-uu-aJI ^ *«(J;jj-LjjiV| (QJjj)/! LiUj)) 4j| ^^1^. jjj^^LlJI 




(jjjj^ i (i (i^l 4j IgJua (J£ tjJLuaJI 4-iLx3J Cj Loj_<_u lJsVT ^,3 4jM « mi II I^LLoej 
4 j Mil CjLajLu jLiJI Lj J ^j-* 4 i~K 4 1 a.lir 4jI (jy l£. ♦ Cj Ij-uaj 

Ljj-*!uj I } \ y \ tbJ *\ ljJL>-j La jLcj— <-uj ioLuJu^JI CjI h -w Jl_x I 4 i-^iij (j^>- 
\j mif jl J i jrUJ^jJI I JLA (J I JJUJ 4_jf (jy l£. . ^t—tJJ J I 3^>rWb"^ ^ L r L> *\ 

<_ rj rw j^a 4jJ1 J^aJ jl j^Lal La c_jj3l < JT A '<J-££ gJlA ^j^-j-joj1j"iTI CjLll^j 

3Li_>J! j \ i ri ^ I 4j L£ i nj ^Jj^t-<W)lj"H (jl jJLiJJ * ((C-jl J Mill Cj! M JJJjJI 

JjV <jru ^jJ! (JLJI I a t 

cr B ( fT'r irt Tl ^jJ^Lkl (JJ^> 4_£j__tl/ C J LLv I j . ^jLk JL^ 4 o t4 o m riUI 

<-"< ii r 1 <n"j .^Jj^j-^ojlj "Tl ^ya 1*0-^ ^ ^C<1< ii m nt I 1 a.Wf t ^ ^ ^ V juIimi ft 

(jt ^^SUj I jla jl ^ JjaVl jjb diJ jj l-JUJI ( t . ^SLj ^<Jj 1 1^3 1^ o ^ mi! jLtduut 

4jJJ I ^lu3 j^jjjJJI 4_j| Jjfc (, i j mil Lq-)|iJ i jJL>Jl C— )l I Mill t 

4^_ili j) (jyl^. • LajjCJ JjudI^jJ j^j-j-qjjij'fH ^LL>u ^Ijj^lJa :jLLsj < nil 3jLu3j4 
4jj^>u jj^-L^w <;! <t lr (Jj^l • J>J^-^jixiJLj Lj^LiJl , \ jl*te3 CjL^tjf CxLualj (J^j-ljv 
4 n ) j 1 fltfl (J£j tj<i tl,l ^ C i j <i T t ^yliJI L^Lkll j-fl (jryc.>J 1 J J > 

Lj^L_>JI cJ-udIj . J^j^ j "iU ^-j?tj L^L_>J1 \&j $ t^i j jUII ^-j^—ljqj Ij "ill 

LaJU£.j . Cj^_<uj Lj^^_J*JI j (jl I j t j j U 1 ^ 1 if 
iJ-* J-^l-J 4-jl3^-TlII L^jI i ^ JUs CjjjLj>iJ JL3 jjt^-i— a^)lj"(ll jji_>> I ^ j ^Jj! < ^ t jJ| 



t 4j>_JL>^yi Cloning a «K\ i^j^ jl^II ^j-lLJI ^j^LHI ^ Sjjl^l 4 ^ : Jl ...n .»VI (+) 
Transcription J-u^l ^ ^1 5jj ^ ^1 ...m ...Vl ^uK ^ Vju I^Ij^ "< ■ J Lli^Ja jlIj 




j-JjLj 4 j mMJ .S_iJJULA 4_?r < n'J IjLC L*-l9 ^-^LljJLl ^r\_L>J! 4_3r < n > I J£ ^2 ^J^xojljl 1 1 
tCj|^-jjojlj"ll ^ .CuSjj 4£.L-u J^jl! 4jI JuJI 4jU ^j^j-o jljlll Jj t mm l_sLojJ 

Jta-d lJlB^j V L^j I _ C-u_5jjJI ^iLlu Jj » mm ^5 ila*. I JUp V ^ * A i 4_uo^j j-j>J I 

LjiL>Jt iiil (j I ^ mij^jJI (m (mTI jjb jjj j flji Tl jniii (j I jJljjJ 
l£JLLa Scjj_cjj ^1 in*wVl i'iI 3I ^3 j *>jJ! ( <i < 11T I jjfc (j^J tCjj^u^ 
J-ul^AJ! (jljjL^ ^ ^^Ul Lj>L>JI (jl J y 1*3 :eLLl j Jup 4j^j9 4J_iI (jiaju 

^yjjjj mi! I ^jJI (j! (-< i imJ ^L^xjj jJ>lJ ^laj-t T> i^jol^JuJI Jlj>J 

fj$ ^^au-SJuj J gTl ^ I I ^ j lr jrulj-tioJI <jljJL>.j . <U » Coo OJ^J 

^j^a (Jjl-lIj t^j-ulj uiii t ^ < 1 1 rM ^j^a Llj I ^3 c-u (_uJl jjfc IjLAj ijtj JuJ (jl 

. (V) 3jjjVl ...Km 

u < n ri j Lo 4_jj9 IjlA VJ . 3Lxj>J| ^ 1 ^ mi <i*> J^L>-Lj V jc_U 

4_l^jJl1I Lj>L>J1 ^a mm ^1 ^_4j_U 4u IjJI LM-klU rj^ajlrdl 4_jji^ 

»Ij j ^Tl (jjfl ! Jljx JjI^i ^J_c (jVI JUv^j 4_jj ^^ic ♦Jjl-oJLj (jIljc^-u olj j aaJLu 
j ^ JUS Lj^Lj>- i4 ( mi a Lj^_j>J ^4_^1j3 t Lt-ul 1 a I 4-j>-j V j uitl I ^jjJLaluu 

_ JlL>J I 4jj^o C_j \j j >mJ I j ij.t mi 1 1 ( t m m>j i(J-JaxJI jL3jl < < I < j tCj^ <,ri«H 

4JL>. ^ 4l< u,.U j . I ^ M.n'il < I .^1 31 ^ LM^JI J mi ffj L^J 4^M-c V L^K 




j^jJI JjuJ.1 ^ cjUljj^lt iillijl ^I^jVI jyi t3l>* i^sLb^Lj 

/ya JjJol 31 j ^ t4 1 j <i 11 Jj-fl i^it-usVl CjLj1j_l_>J1 ^7ij »*i t L aj o r j . 4_i nil 
...IWij J^ill 

Lj^L>J| i ^1 ^jL^ 1j| I jufc - j Loll jJo-o 4 jltVn U^a jJi^l LMieU CjLa£,Lixi 

I jla ^jIj * 1 go -t^T 4-i uiiTL 3Ll>> ^ mj <"i ^j^l i n^tlj 3l ^^ri i M Tt Jiu SLpJI 

(<LfljJuuaj &J-£ 4_>-j J (jj mntl 4^ol_l£i_i j_i_u ^L^j |<lujju ^1 

I JLA <- < mi-vj i^JUJI jijj-ii UjLfcJ^ (jJ j-ll ^-A ^^L^-iiJI ^jL^ jj Jjju-aj ^jl^ 41jlJj 

1 1 j j "< ^ Uoj 1 4 jl^ CjLiia-iJ £>£LIj i j LaJ I /ys Luoj jjj-ill nj tj .dl_j_>o jJI 

jlIc 4 i^L^j :3jl_£.L_aJ! aJUgJ 4_Lj_jl! CjUI m 1 tu\ Jlj>-jj 4jI ^pjfc 4K JLUj 

^1 J^Sfl (jyi^. (Jj-^aJ L^aJ ^ ( nil j^jS^JJ SjUJLC CjLvjJLj ( jitj_ol L$-jO Oi^i 

j^_^i_jj3j^jJI Loi t^jOj^ irt\\ (U« <^tLj 4 mil) jU^-iii jjLU jj^ijj . ^^^Y 

4_j^j tJLJLA .^—AjL-nj^ jj) tVi 1 1 <;! <^ lr j^y—jl 1 4— V j mi 1 1 JoL^jI j j m n" 

4j Lj ^ Jl^o l-4jjjL1J j j"c^I Jl^ t 4j|j^J j^qLj^jJ J-^J 

L-jLitjjVl (j^alitajja ,t_iL>o^l (jX. 4_j_3 l^lS jIj i » 4j| ^jv^j ^ jJI j <; 1 1 lj SLpJl ^j^a 
*Ljj1 j! (Jj-^ p mi >ill l-oJj jt_j_ju JL^ tCjl n "k JI /ya 4_jLulj j jUTI 




^m t-j j^LUJI 1 jufc <jt ^ (ji Mill 

jjLtlu La ^jl jL_3 ^nj t j (jl (J-flj_5tJ Lovfl (jJ*jJj • QjJ *J (J >*-°J Jljvjj V ^1 
<j1jJLaJl ^L_ui_>-1 ( M*n ^jJI c1)1_Llj>JI ^jL_B t^LLlLj *Cj^LjJ! CjIj m nil j o r 
i Lgx^ljJijV l-jLamI 4 iUr j-jjG ("<>j <"< i n jt i L_«_3l j i^j^J Lfc^o-£ {jA \jLi\jl\ 

ij-f J mi tj*1 C> iL ^jJI jLLj-dJl j^-j-Io jl < ii "wl ( M*m (jyllJI CjLulj>J! ijj-fl i^LLlLj 

*> 

, 4_<uvj ^Lj jJILSj CjJIj La CjLljjv j-^_til 
jllLi_ujl j i <> L^-uijj 4_>j»j>o 4jj ? II aJJt ^Ir. (j-ufcljjJI 

4jVj (JjvI— «_u ^j-A Jl j at 4 in <i ^ j^a c_jj^Jlj Jlju ^ r ^-ij * jJjjLui 1 ^ o ml 

tL ^jL»J1 J l Lk JIj iJjuaLill t-jL^ill J t( jriL*JI 4-«jJL£. ^Ti i,b - 4^j-flr j,.lJL *— iLa 

L^Jj_uoj ^-a ^a_(jj^jjVl CjLj|j_i^>. jL£j V IjLA (ji-lj . CjI jlj nUllj 

"i <iU ^j^a j-j-j^JI 1 ^jlr l.m itj jl_uL-ui ^jl mijI i a (jL^ .^_>. j ^.t-i 

^jVl Sj-^aU 4_a^2i^JU ^-a _ ^LtlLjJ J>^l 3jJl nj I I in (jL-^ i^jJLULj 

< nhtl 1 $\\ ir^j mi j&a^ui^jjVI jLin-wt _ J^aLJI Juu Jjua^l in! c_)UtIj^U 

jl jLlujjl JL>.J JL0_3 .^JJtJ-d IjLA jl C-ulJJ * LLljl ^Cj^uJ ^-Jmi"i,^J ^ U i \ 

L^jj jjj t(, M.H.TteJS I Jul (jj^jij . ij-JJ^ J^lal j^^J jLoLuj ^ njtl ^jj-o^jjVl CjLj1^-p> 
J-i-uLuJ L^Lujo jV 4jj3^ 4_au-aJI j^a ^LxjJ C^sr ys>) JLaja : ^ id II ) 

• ^ ^ ' j-jJI ^j-t^aJjl La^a ^J^l I j j i ^jjuj^jjVI CjLjI^-l>- 

(^>-^pJLl) .jJaisJI C^j OjLftjj^ *J^' 4_lJ"uJ ^yjlj^v (^JiLj^f O^Jt^*" ; (*> 4 - u 3^i^' (* ) 




Cj Ll jj (j-a Jlx jj Lo J£ 4_>. ^jt_j_jJJ 4_)jj t-T< T 1 4_j j In '< 1 1 j < n rt" 
I mUj ^j.^iJ (^JlII ^J-tJI J c-u-ciJI j t nrtt . I itrifl Ijj i n<Vi gJJ^M 

jl *(^4-lcoJIj SLoj&LuJI) 5 J j>y 4jLo->. Lt-»sc-fl jl <^4JLloJ1) 1^ j 1 ^ cr^! 
-Ijvjj . (jajJI j j^jLdj JLlsLa^JI} (jr^JUUiAa ^-uajluui ->J^-J (j-* 1 J J ' " ' Ijj-^ta-^ 
Jl v±jj!^_>J! *j_a >JI JjL_*_-a JsLi-itJ^/ 4jI oJUb 4JL>. J-£ ^ 

. Ijj^bji^Vl ^jlJ! Ji 
i^3E_>JI (Jj j 1 ^ (}Uiii II ^j-a SJUJLC j ni jit ^La i^oiaJLij 

4 JLlILj . (j\ j t j iUTI iruduj *> iiU tj-A 4_La j-j-c l^Ua (j^ilj <^ tlL I j 

J^fl 4jUI Ji jri.nn V J-uaJ Ujj cl^v _ 4 tj jUTl J L.llc JULVl 

4j£jj i4-JJjL^JI 4_ljjJl!I ^j-u-uLaILj SLajLjuaJl J C. r,t n Vjula _ 4_*-u_aL>JI 

j m 1 1 1 jj-fl Lxs^Lijj) fjLjj . j^jJwSM diljl j_j_>J1 (jjjLjtjLixj ^j^rt V i a Jjuljo Jjl_oJL 

<— ) juL La Jo* l£U j ^jjli-tsl jjj i^jjJlxJt3\ qj* t j_i-u Ju£. Jj^LuJI ^9 (j;jA.>Jl 

i<LLcu t jj^. mi r -j_<5 t-j^aj La J] ^ AUl IjjL^j .^-G^LlII j 4_< n aL>J1 ^j-c 

^-»l^-«J J (>U-u_4J>J1 J 4jjjuaL>JI ^-JjLjJ LsJUC ^jLa iJLULj 

^3 ulJJL*j 4_i I \ ^ (jr& La j . u-jLhj^I ^ ^ ^LjcJJ uS^IjI ^ I 

J Cj!jLx-4oJI jjLud ^ 4 <ij,\ fill 4 <rt n II J L^-£" <4 ( ,i rt'i cJ^JI J L-JajJI 

CjUuudI^xj ^Ij^^/I dJLfl> ^nn") ^jl J i<i"< mil ^9 JL<W Cii^i iL-JaJU CjIjI jmTl 
c-fll^ Jyjj Jl (jr^-p <^'J"fc-J Llui >• ^Ij^vl JL^ ^tjiUtl t_)LitajVlj . Jjl 
*(jJJj jj^t Jl jjjxjJj <«a LllLilol (j;J (jl Jl JajjuaJL 
^^^^ 4-xsL Jtaj LaL^ l^JJo ^LhH°J^u ^tjjhtl t-jlitljVl Jj 
»-3 j-*J V (jVl Jt>-J . 4-u-u J> f ' " J J! t ."" J (J-" - *^ 6-* >Sj~^3 iSjl CJ ^3 
Ja£.l JL3 u tjjU Tl u_)Ltlj^l (jl tc^k J! JJLU 4jI i JLiStlJI 4j^J Jfi, ?cr *i 
CjLI j ,j -v . JLa£.lj ni II JaJU J>^l CjIj j, a Jj-j c-fl^v^ iaJIj jLL^_oJI jj 



j mi i 11 jlj-a! Ju£. j j ^jlj "<11 JjJ* ^ lj j < < LaMJL^l cdLiA jj! jl_^JII 

/ys ujj-Jij Lo jjr ILv Lo jj-a eJ&j_>. V * * * ^^Jlj-^- ^jl^Jjj t n !**< --kJI I 

J^L> J!Lo 3a ni l CjjI^jj juuaj\u\\ Jjioj . ^j-<jjJ-«oj^^ lJs^JO (JSLI l- 5j^>> ^ ' ' ' ' 

Looj cr^P JL>' * Jl^I CjIj-^jJLu tjrV* mi "11 j-o-C ^1 ^UaxiL LifcjLuaX.1 

("r^j i^l tC< Ul^ ^ <j i ' »l 4 J mi ijJa Slj^al cdLt-Aj * Lj^jLu J^k>1 

l<jltlj t4jUlj (jjj-u.it 1 1 dJ^^CJ J <i " -vj O^Lj-* 3 jL^i 4jjJ ^jL-ujI Jj! ^Lc 
Jlic 4jL^JlII ^ CjjLo JLjSj * £ £ £ f Cj Cj 4j*L_uj ^j-o CjIjIj^j L^jJlJ OuL£ 

. ' ""Tlj 5juI i nil (jj>- La^>.I ^jiLcj , LaLc ^ YY j <ir 
tjL^ o_ULf> 5a j Mill jjfc j^j^l jjl jl^Jj Lul ^jjc 

OjIji j ^jIj "Jl tjf dJJ j it. rtlltl £-Jj-lju J , <.(,i 7JI ^jL^ IjI 4JL^iaJI ajI^i "Tl 

4^>. j) V j 1 It) j .1.4 "u 4_4_u_aj «L_uljj (jr Jfcj ij-J^Jj ^Uaj^LlL-a (j^J .4_aJLl!l 

(jl ^^i^- 3jJl-oJ! 4 J mi ->JI jj! j <^> ^? j ^jl <j mi!) D' 
3^_>J 1 Jj)j n MitLj ^ oij 1 <t c. ^_jLJJ! J^LlJI cJiij 1 jl id 1 <\ j aj3 ^o— «o^j 

cj>L_£.La_lj J< m. i"i a <i j ji ^ cjUj^j^JL cijljj ^1 _ free radicals 

^yl^. J ^ mi"i 1 *5jJai^ 3jLo j-^kJI Llr^ '"^J^J . ^-cul.^ t i (jy* ' " I 
^-jjLIj jlj. " < nL (( ?, I Luaj I LjjI 1 11 . 4-j-V 10 JU Ju>- 4_jlLx5 ^1 dJJ j 

Jjjo f.d" (jt jJ1 CjIj— ilaJI ptx* ^ jjl 4jL^JJ1 (^yS < r < j ") JL_3j » 7" ^ 

^1 "1 i<j'y di\ m_-w ^JS cl>JL_^j JUjJI J t-jLjJI ^ JJ^Vl ^jjC 4 j g _«J1 

t j-« "^JU i(-JuoJI j_iaj {j\ jJuw i JjVl ^LoJLi 1 1^)1 (jr iat-*j _ Sj^>JI JjjJa_jJ1 
(j£L*j J— . < rthti ^ojJ (j^l L)^ VlJ ( jy i^l 1 11 1" mi VI j o til tj-^j J J tr^fc*> jjl 
^qjtJ ^j"n i o 4-ij^j ^jljujJI Cj\ m"w Jl^.| <UoL_ujj g-i la 11 

. ^ i n 4jLcj^_iiJ ^ mi Ml (jnj tj jj! (JjL^j L*j 1 rr^ . ,,1 t> Jj^jo 



^ylJI Ctlj mj,>J1 Jj J£ ^ (^1 : LoLc mi r j <jrUjl 4l.jU 

j I i LajJ ) Y * <jVI ^ mjij ^ A( ia y>JL!lijjJLt>) 4jLj j j_j_judIj r j^C <Jji»l cl< m<Li 

juc J^-oLnJI ijr ^ fjuj 1 t^j^jJI SL^LaJI e_>L> j 4 r?<j »j Lc < n« <s> 

^ie. 4-<o}Lc ^1 t_»LjjJ( Ijufc (JJuj Vj -tSjjJl <^ ^JlII j o«Ji 

< 11*1^ 4 < »lj J ^ys j gp> JL3j . 4J JU>» ^ ( n ^ I {JT ^\ J-t-^J JlS 4j1 

jJuj ^I^jj-u^oj^^ cr^- LT^>- 4j^Aj J 3-^-3 4jUL1 <j j) « 1 1 j <jj jJI 

. ^ Ij-gjL-t I c \ mi if I JLtr ^->-I 1*1 1 JL>-jJl ^ya C>ztJ «-*-U JUC miJ 

jjp injtl j>jn -hJI 0^>- V * * * lIJLlA (jl ^ IjjaJI JL^I jJljj^ CjLIjjw 
tlijjtaj <jl ( 1 nil ^ya J tyj I Jut J (^LaJh-VI (j-A 4jU1 6 J >~"f J? tj-^JtJI L y3 
. « 4-j^jJr J mi! I (J^>-» UJ^-f U' ' r <(< *-^j) V J t*?iH (j^ M ^-^ Cr^" cIa^ l£? (JJ^ 
14 <i l"i V a 4jJ 3j $ 'wV JL>.|j Ct3j ^3 ^j^aljJLa cJilj Lij^oj jjr d> 4_>- j_^e_ i_caJ 1-3 

1 4^- jit j Jail i.iii im 1 U "< 1 <n g JLA fjji 4 A jhj ^-iju ^jJI CjI M^tlj 

^Ul L}LJtU SjJLiJI 4j>LcnJI JajU^. cJL^ q] 4_aji .^.U ^ 

JojUV ^ ^ nil j .^jUoj-uJI (^yjUDj-fl Jys 5 J g". 1 11 a J c. <lU (jr a cLglt 11 1 ^ ajVn id 

4 i^ij>-^ fu^j tjl^. ^ 4±u^?3 ( (Hela) >L_ufc L>LJw ^jub 4JM m<H 
ftLglxJl Cx^.ju>. (_ .J ^ ^YY ^Lc ^jja Lu<» jj ^1 t Lo 4JL^ Uj t o_L^j L^jj Jj 

Lj^Lj>. CjuQ-1 V"( nil .3jLiJL>. ^LUj-l^ CjLi-uJi^_l5 IjJljkj JL^ ^-jf Ij'ttV^ iLdliA 

3jJL>> t^r&J • 1^ iMii't llLujJ-A .Im-w jijj ur iil 3j^a 4jLq.»jjLi JUj-J ^JLjlII In > 
LJLjjjJlA ^jjj < ^ (I U Cx^3 (^1 (jr fl j^, nj I Jljv I ^jl VJ ijjlj j t *i (^yi^. 




j^-JU (jl til! j JJjUj (J^SLli <i - jjj-^J-Llll U^J <Nj tjJ^-jjQjjlj"T( LtJ 

j-i-cuJ ( JULJ £jJL>. ^LjJfc Lj^VLj>. Jj^U ^jjj <(J<1 l.tl (j-A 4—*dLQJia, jj^-LjQJ Ij "II 

oj-a {jjj <arj i j-u^j>. (^y 3 '-r'j^ Li 4j1>JI ^1 ' 11 n 1 1 Juu di 

^jUdj-uJI CjVjUl^A :4^.j miTI ^palj^V (JUL* (jLLiJ-uJI jj\ VI . JjI>Jlj L-)l J < nil 

^l^jVl j^Js U-a i-ul ^Ij-jVl ^ tiilj oj^i? oljjaL j „■■<>— <JI j-a Jblj-jj 

im.TI ^ 4jLa)?I JUl^l (jA J^l jjifCJI j-*xll <y3 0^ >^IL> 4ljLal JLcl^l 

1 nlTt ^j-tf-^ :4->.jJr j, mjJI 4 jl r jja J^e_JU L^jV LajjJlS ijjL*_t*JI ^li-JU 

i^LtJLjij ij^^altaJI JjJo ( ' 1 1 1 nj ^j_ajjJIj t \ j fl^p f '^"j jJI i^j-LujJI 
4Ar 11 tVlj . till J j j V 1 4 jlr oj^J «4 m.i a» j^apl 4_il_) Lj^L>JI JjL^tj 

1 j > ^JtS^-j JjV lLUj ^^yA ^jllaj 1 >il T (_^L^ 4_j>» j_j 4_tjoj t. a cr-^^ 

t jlUJI ^ \,.<iS l-jI j 1 11V j! cjJiil Lol 3Lj-jkJI JIjJL 4_tL>JI ^Lu*_ojl 

iJ^Jajua (j^- 4 U^' ^ 1 rTnj . 1 "j j 1 r unj ^jl ^LLs^-uJI ^*J^U ^! ^- i ^ L:>0 

j <\ 7n \ $ ^ < n| jl » mi! (Jxjw ^j^-j-aj) IjlTI (Jrj->J Qaj-t->. Ji uu* ml jjl (■ < j 1 nil 

till j ^jjjj-u i^£^_i^ai-LtJI LLaJ-A ji^ .^jLUj-uiU J-<iL!u jLatjl ^jLaJI^ 

. I^"i^j->j mi (jr ^ j^jjJI ^JlSlJI l^uiri) (^jfc ^LftJ ^jLi ^tjjVI (jic, ^j JI 



■ 



: JjLj— 4 — cujj 1 1 JljIji j a J j-ujL^ ^jlj-^v Jo^L_J1 

. (( Ljl C (JULJW^J I ))^ «4 i_oJ^ 4 L JLJj A (ji^-jJW 



l^Jj iLfcj-qjJ 4 m ii iTLi ^it-^b 1 ^ «i j '4_uOj ^y-^S 

4-OJ9 jjjj t(jr lL3 _ jjl 4-^j^LLo 4 M il 
OJ) t^foj-lS '^<ul> JlLv ti^- mij ^ A J 1 ii (^yiejjl Jl^j 

tfJ^J (^iajj-Ji JnU jJlj CjVL>JI ^ Jl^I 



(J!i-a j t 1 1 <aj mill J£ 

JlbtjjlSLuji 




4 n IV (^oLstJ J-Aj J^J t*r\\ (^-u JLj Jl^ £yi ^LLaj ^ "< II Jlj9 J rtUTI jl ijoj^LjJU 
jj^jwULa 

^L«j cJ^* ^ <<">L>» ; 4JuLfc < ^ ( trtr CjLj^j ^-qj \ ~ t ~ LjLljw |j >^ , „ . «L>.jju 1^1 ^ 
j-jIj ^ Juv )) 4jLj ^LilsV! Ju>* I al o tot La Lusj! ujl? fl^J I !i *t%t1 

. ^ tlnrttl j j < n 1 1 2LjjlI < j"ju ^£ 

oi c_jL£j!I Ijla ^ 1 <- < ~ <l VL i^jlcj cjjjJi (^H! SjjLlJI 4_ulj>]l ^l^aVl 

1 o >^ I Ju>. 1_±j^_C 1 ^ j i» lill i A (j I VI *^p^lj^aVl <- m tn"i\ 3uj^xj_<o Ci i n oLLlj>JI 
(jl j>Jj mi *\\ j Cj\ jmiL^J *LxiaV1 > In -wV .CjI JlILj tj^>JI IjUgJ "ij 

jjlj-jJ fj nKtW 4j] 4_Lc Jj-oj (jl (jSL<u 4j| 4_a}LlL>.l jJLu (LoLcj 

SLjLjl^ CjVL>* ^ «4^j-jeJlll ^j^uI^jlII JLLLdI)) I J <w nj jL^ ^1 SjjUJI CjVL>JI 
Ij i <m1 LlA JLlLaVl jLfl _ j^I^j ijaj^LLa CjVLx ji^r (jr^J *C?^bj lP 3 >^ 1 

(j^^JtJJ i^JI ( ( nt! jjl_>Jl ^1 (jjJju La (^JJ^J ^^jS^j 6 j t * i r> 

^1 i .r<jVl jj-^uJu^ i^ljJLl ^JiSUj ii^j-Jtill ^jjuIj-jl!! Jj_a 4^-fMi"i a 4_^^-_>- 

jj^-x LLo L*^ ( Ijbt ^MSUI (jj^LuJ V ^ ^ K tj i5^-u^ i'r> CjLj^j ^1 ^j^jJj^ 

CjVL>w Ij^lI^ j Jul ^LalsoL jruLuail J Lola V I CjVL^j . IjbJLui l^i-lj Mil r 
. L^j-tLflJ 4_1jL«JI 5^ hi Qj^^hj luLp-l ^JiSj*j t^llj^ _ jjljj JLoisl 
^ ^j_tjujjaj|^ 4 j^s 1 ^imiii 4-^i V Milt LLl^- cfJljjfc (jl ^ <ri">l Lo (jl^-juji 
^jl j ^ 4_j_3 (jLollitJ Lo Lai .(jL*L>ol cr^J - J^!>J Osj^Lj-x (j^s 

1 o mi iL-)VI ^j_uuj_«j(^ ojij cr^i - 4-joj5LLa 3j_aJLail 4_flJuUI 

JJ-a 'Cr^di ~ J-} <-aj^Ll^ 4 t « <i*t ^ jjll ^ ^ Irij J^j J>Lx ^ ^ri(l l 




\ (O^ui^ogjS 



-ij-3t^o <j-u-i] (jrj->^l (jf ^ji^- Jjuj t^n^il 4_l*2jJI 4-A_uiaj| (j-ajsLu L^jI jJlxjj 
^j-a LjI 0^>i-JI «j£1£l±$» .<LL-oV ^j-^j j_jjLj l>^*J 1 ' J-^i^tJ 4J&Jj 

- Lusl jf Lj*j1 LjuLLd J_<j^>JI J <r <d <■ i^j 4jV ftJLo <jr^>JI ^1 JL9 <jjjdljJI 

1 ^ j*^ (j^>«Jl 4_iL>. (J^ ct^J * 2L1jLo *— sjj— 5tJ t_jj_jSLo ^jjjJI^JI jlj*- I tlr^->- 

t_>Vl 4jj3 ^jdl ury>JI ^jX. J.lii >J1 j > tj t(jr JLl]Ljj . jJv-Vl J< uA\ J j t nit 
. (tjLiUuf jrO- 4J*Lv ^) J^_la ^Vl J^a j? ((^JijJ - J-^Lh 1 tlry>" o^) 

* 4_jjj^>. 3 JL3 4jjj_La3 
^]^o ^Gl^j <L-tJ^jLd_jQ L_>J v\( j a ^Jjj^a 

SljjLJ J_«JLj(J V j 4 VI (Jj| (JJ J3 1 #'<£J j *4 i ^> JjJ 1 ^^yJI (-111 4 ^ i-u^ aj^-SLIl 

JLJU L_4 Sljj ^jLJkJ I ^1 ^^-sa-Lcjj 4 I i^Lftj ^ 1 1 ii "i d JU (j I £jLjJI 

<Sl j "r It (jLlLLj^ " ' ""\!jV 4_3t_jJtlll^ .^j^jlJLj ^u£LsJIj _ ^£j-~>* I 4 <^>j^j 
La^l *i 1 ril" V a Kj £JJ^j_jqJ£ t3i>^ J ^ ' "^J ^6 J ^ Q "J ^9 (jLal 

.^>*jJI ^,-3 LuLo La ^jL^-j-uuj tr\]\ j-r 'ft! ^-jlil 

i^jj^jVl ftJL>- (j^J * t ^ < m n\ LgJLuL ) jla^Loo ft n j ni a j-u-a ( nl 




Lai . ^JL>JLj Ja-po (_^J1 4 j Mir Vl ph« a j <U_5fcju3 4 .0 j ni a 4> C^c-> 

t_jVl <>a ^Ljjj^II <J3_)Vl Cj\JLj_j>JUfl g-1 "<n ,J ^1 gjL y t TI ajufc CjjI 

<J in o ^ ^ys <J jj, 1 4_XjoV1 CjI M ->JI Lai 14 J MlU J-ii-eD 4-) i ii a 

j^oVl <j1 m I jU . 4-JtjQj 4— ujfj 4_u»L>. (j^-^M £ys *^_>JI 

1 J-Q t j (jl^ ^ jJl iJ-tA Ju-fll J jjJl^ Jl! I CjIjJu-u ^j-o^jx jj^a JUu SI A 

^ ^ tCjLuJuJI Jllc 4 <u.ui 1 1 ^xuiij JLuu JL_>.L3 <4jLvVI lJSjju 4j( Oj3^-*-<j£1 

^JL^J SLudjLus ^ I ^jUjVj j»J CjIjIjlaJ JjiLlLJ ^ n tn ^ m <«w ^i>>f n-iUj 

<U^jV1 ^ (Ji^ljJl ^1 L^Sj^Jo ^ySj^JI ^ i 1 1 L (jjij 4-^-luxU <jf < j . 4jlo >ll 

CjLjj *i iii 4 /yJ f*^' <.'J ^ " inlj .j»jJ| j-SL-u uil! Ju_£j JLlC j»jJ1 

ji^oj^J <-_iLi£. c_jLl^uV1 {yi i it uiT cjjl>. I j| 4j1 ^yic . j^ill 1 jub j»jLSlJ ^-J^ojy 1 

J ir\ Tt-i ^ji (j^ 'T^ (J^-Cj Lo jl JLaA cr^ - (J-u-oLdJ f ^ ' • ' ^jLcjLljJ Lc^jI 

,|»LLaAJI ^LjjI Juu La_l3 4jM*ij Jaj-JaJL I JlAj - ^ 4jlr 

. ^ jLa ^j_a L^J ^Vl tfj-SjJ La ^£ Jl_4 I JLC La_t^ i^Vl ^Jl j>L<i "< frl 1 ^ o <r> 

"n L<a y°i ^ VI CjI m -w ijr ii ^pj V CjI'ij-w ^jL^ t j 1 rn'i^Li jj^a^l 4 "i i <nLt j 

1 ^ i ii <i t i ^ Cj I m *w o\-£ '(jtJLjlILjj i (jr a^ Lcj 4_utjJLC 4 ^ j iii a ^ *'"*>.' 

4- g . j miU CjLulj>J ^^-iVl j-a jJI (JJ^J LlA (j-AJ t4 o j n 

.(^j^-i^l CjI j CjLi-uall 4jj^>o 
j_x!lSL!I JLj^j La j IS La Lc a) j tCjIj j mTI ^JajtJ j-iA (jIdj^-S 
(_ylI1 CjLIj_j->JI ^yfl CjJl^eJ (jJ j-a jJI qLi CjI jJL j_ufc < j^>j-£ LjJj JL^J ♦ L^Jua 
^ j— iji-jJU 4lj ,nj (j| LgjjJ ^j-u-jj 4 J iTI Jjwlj) 4 jj^tl tl l>> J ) J-i-^kJ 




\ p9jw£09j£ 



< jy jJI j^*JtSJI JlLa Cj Lu I j^>J \ (jj-fl (jr^** J-^ c - J ~ L:t ^3 t _ r 3 j-jjQJI ^ya ^ oT> 

J-jUaJ C-ll M «w LgJ (jj-^J <jj L m (I u # ^ o j i"<U <J JL> L> j *w (Jj£j 

^Ir L^jLoj ^yl^. JiL<L>Jl ^yja a o "i «"> jjJj L$J ^yJjJI CjLjLuJI t4 \ <i j ui.U 

.^jdloJI oLill 

Lc ^yi^. L*^jI < U j <>>TL> jls^ i^j^ojuo j-jLLd Lq^jj jLoJI ^^ja ^j-uj^JLo lA^j^ 

m^T <Lo ml jtmfl ^jruj^j lLILLA . 4 « >^U ^jl, ,«a'\"ir**n C)j--w : 4_*_£ 

^JL>Ji j-jLti j-Aj .(j^j-^y^ 4 i <""n^ oj-ojo tir^>- 4 tii^j (IGF2) Vl_3 ijr >. 

j I Yl-S ijr >- (^T 4 o i nl j->-I ^uj^j i_l!Lu4>j , (ji-i-JLJ' Lr ^ 4ij t uiJ L-OjSjJJ 1 Tl 1, 1 

(IGF2R) 

i JL^*JJ • Yt__3 (^T {jA ^jr\\ : r"i\\ > < mi>'^ J I Y<_^ ijT jw ^Jj t J <1 " - >J , I 

c-*jL>. 4_j^j^1 dil m y\\ jjJu 3^_i_i-u3 4-fljl i ii o J^>.J I Juv I j j 4 j mi j 
CjLm ~w j^Si Laj <i r. I ^ jlr j "< t j 4_c. JlII CjI \\ -+*\\ ^jU 4jjJdj \ im 

(*L*^V JL^JIjc-UJI 

Luljv i_i!Lui> <jl (JjL-aJL jJu_j 4jf VJ t j-uu-J 1 ^yfl 4-C. j_«JL-a n jt jl Vl_3 (jr »w 

.(H19) ^ 4*,n\ j i Vt_3 ^ (^1 jL-^j Ljai Lc.j.oJUa 

^1 (^Jp 4j|jL^ (cdJj Jjl£ ^jU" mm (jJtJJ «4V,),aU (jr^Lu ^ IrtiUfl 




P9juaJI 



d t />[ ^j_u_jJj ^ , A > L^j Jul.ai »1 j nil (J_t_ojj 4_j_»LVL oLLlj>JI cJu^Iu 

^jl ni t Lj-AjJ*. L_3.iLfc g.^ ill JLJX^J V 4jl LlJJ-OJ J^JJtl ♦ cj^^ (j^-^l ^ISUl 

^j ^-j < ^ a3 (JlLa I jufcj i (lLU j j-iii QaJU-stj ^jj^_u£ »l olr tiJLLA oli) f-^J^l 
.Cjl JlJL ^uii^ll jLblLJj ^UVl (j^J>Jl 4jjln rl j^T 

(jJJ <- <" 1 (jH-^>- i^LiVI crj^Jl p- ** - ^ j j*v <i "tl cr ^ I jl_±j fj\ La 

Ctxi 4_o*^M (j^j La, \ jr :^JLA ill Ur Jl_x » Li*. tn*j a jlSLia I <_>iaJU Luuijjj 
cdjLiuj CuL^ I jj Lq <_ ( ( n^fc. 1 V a l£^L_u mm JLiJ L^jLs i4j^j 1 CjI m^v ^-jjLj 
LgJ 4JL>-I ^q_>-jJ1 (jr ^ ill j 1 mi Ti CijL£ Ijl jl <r> * La-til ^-jJI L;r 3 

j j M \ I IjLA J J "l V 1*^ iJjL^JI ^l>->-1 1 J J Ml *1 (J^JJ/VI -i^J (J I JULJ 

^ < hjLqj^u <JlLa L^c Ijj | (jiaju mj-^ * L^i^ ul>-^ ^ l£ ^Luu3 V . 4j t j jU 4jj **-*m 

i>. cj! u mm a djUV! (j^3 t «Peromyscus maniculatus» ^jjVjj^ nU 



t LjL 



PolionatuS)) ^jJLjj—J^j U m< m>j! «^ — oj J"< a i.1 ^I^j! ^ j >jj 

(j;j-jtj ^jiaj ^LjJij 4 -al j jljjVl 4jjL^I tbUVI jjf ((Peromyscus 

♦ Vjuz ^\ j dJjl mm*i (>u^JL>- ^liuif 

^j^j 1 o <j j 1 j <-_)Vl 4JLa j)^ j i ii ^-ui jjJI (^1 (jyl^- ^V-<t.7LtJ S^^ajL^jJ^aJ 

JLjJIjJLI JlI^j >,m "t! ^^ajVj_j£LijLa . c_j ^jj ( j^a JjL^ Ijl . ^.Vl 4Jua 

^Ij^JI (^jL>-t (j^j L j_jJ^aJ *-J ^jj (j^a (jL^ Ijlj ,4 o V <r> ^1 > "i»L) 

^"i ^- mi jt ^jj i n *^LLo 4_l_^ ^>-j (JJ j3 1 ^ mi i JL_>Jj I (j.*MpVj j < j i\JL 

I ^ ij <^ > Jj 1 1 m (jr 5a (JjLoj <± c i„V" r> cjL_jj>JI ^ jla ^jLa I jl^Jj i <; Lj-aVl 

CLi\ i j ->iH I tjry* ^ . L^J m.U 4JL^Vl uLul> ^^/l Jjl ^ 

4liJ Lai . JLLSj VL£ JjJU d>Lu.r>J! £>lut ^jLa 1 1 JL^Jj iLbJjI^a J^wl 

^j^j^aJ Vj) j^jiLa CjLLi_>. 4jLiJ ^/j t 4j J I, ,j jA^I ^ ^ ^ (j-o^aj Lj_iJ^aj ^L>- j I 
1 ^ ~< ^ t urn ^1 L^jLs icr JLlJLj i4j^_x3j 4_uojLjl^ 4_ijIj JLjlJI Aj^jVI 




\ p^my>$jS 



4_i^Lvj <4_jJi_}JL>. L$J^£ <J_<a->. I (jj^J JLS l^JLu j\_>- 4_jiJLjlI! CjLjj tn rtl 

I J U n 1 (Jj)^" i ii 4_C jjj Cj i i j *>J I (jl t j^-r&J IjbJuJj La JL>0 3fr J_U jJ<fVt L$J I 

j_L_uj ^1 i in j ^- j ^ i ii j ^ 1 jLua_j_M ,j I til! j in j . jj-LaHl! 4_juj^_u CjLLljv 
Jl>-jj * LjIxJI JljJ! Lis J^o 4J jujusj \ a„V \c l-<jL> <J£ ■ * "J <- <j"*> ^(^yJu^JV 
Vjuj .JjJJ 4_c. j-^ojJJ CjLLlj>JI (jr^ 4-JjLLa -1 ciUj JuJj Lo 

j_5tj (JT ii^ jJulj^ ij-jLL^ Ju*. (jyJI t*> m jj) UT> 4_c. j^o JlI! CjLu->JI <jl j Jl_u itiUj 

. l ; 4jVL>. J£ ^piaJj j^jJl CjVU. ^>Aaj 
2u)lx jJ^jJI ljr ^ ) ^jj-uj_«jj£L! 4_i_aVI 4jr < ii ill J-«-?o . 4_uj_c. 4 ^ j Yi j-ajU 
Ju^Lb tcLllil jl 4_1j1 4-a- 1 11 til d j_ifb j^-cj LoJLlC 4 X i<La I (j_«J 4_uT l_£J I jj «*> 

jlj-flVl 6j t* is> 4 1 m/i l£JLLA j! «- * j niTI^ iJji-ilLi CjJlj^j JjjtJjl IjLA 

4 j in <IL (^jLc jjuL ^ (jr oi jl^-jj V jLiL>ol 2uoj5ix4j ^rul tnU 

J-ua-U 1_Cjj>-j 1 t > **n t jjl Li }K <ijj ,J^>»j tL)JL5tJ t J mi nj ijr UI CjVL>JI 

j! JLLaI i^jojJI jSj-ji ^ tj 1 nj fr (jr Ju i _ T J9 ^pjj CjIj-AIo intl (Jj^J! CjIj nU 

4^0^^-*-^ Lo 4«SjjJaJ J-uaJ ij-joVL (j^ rtU'tl s y^u r s^l\ {_ya L-xJjJ$ LjJ j jt ir> 

S ^ A ^yM^A^ji ^ cXlxal (jjJI ^ iCjl_LL>Jl JjwV 

tCj LLlj>JI J j 4 ,ui*i c-flLSjJ 4 \j, 1 11^ ^^^jft (^) (jr * ((t -^>^ )) I j^JLjj LlC J 

jl— »J ^qj _ 4w0jjVI (j-iM ^ (jr 4_ M4J 1—4 iii'i (^^A^ - 4 t i>> pit jll (^LuJI Lil 

CjLjt j oh (jJUjbj . 4 \\ j 1 1 4jljJ ^jLdj ><? i t4jl <it tl d JLA J^a La ^tj ^Ir 4_Cj-fljJLl 

fr^r^i LilLufc (j-ujJ jSLIj iiiJJj jLsoj 4_SjjJd 3 j^I>a 




Jl I II M I J iJ-Ju£ JL»- (^JJ t^J^ ( <lj * 3j..Ll£ Cjl J) t M) 

i i ii-w Ij^L>. ^jj n-w fj\ <4 1 "m ILj 1 glj» nil JL3 4 <l i nL>. 4 n t a dil M "fc. 

.4_Cj_*Jll1 CjLLlj>J| IgjJ _ 1 t inl < rt^jl JL9 (Jlj^l CjLLl>. 4_u3 JJ-£jJ! 
Jl m t**n»l Jj~*~ " ' ii I, I ^ ij\ j-AjJI L-fl mh^I JUu 4_2j ^ cUIaJI I i^LllLij 

>L£ ^JLi 4_cj_*jJ11 4jLLljvj jdj j mi J«mm iM ^jlAJI (jl j-j-^JLa .^ju ^! 
JjJLitlll i_aLSjJ 4JL». ^ J-ti-ju 4JL». ^ Lai * j^SLJ I 

dux- m f!l» (jf ^ ^ Ij ^ "<1 ^jjJI ^1 o (- 1~ ^ 3 .^LlHI 

»«4jJ my}\ L>L>JI ^1 J Vjm.Ij oLuJuJI Jl ,,,.Mf„l ^L>o ^JlC 

. ^ w ^ U JSI jf ^ 4i,„nM,t,i 4j.i;h<M,Vl a T till sL*Ja ^ 

J£" Ue_a JL^ 4 jU til tLQ! ^ LbL^LkJ 4 <n irt^U 4^JL*_U In* a l^^w 

4_j_iI_4J ^j-<a L_a \ uuj—Ajj—£ O—** 4_Cj_a jJll 4_^ LaJJLl ^ * 

(2r^>- J-Aj i(jLo-L>o I 4-^oj^ "i a 4 1 U i*i , \ '(C Jjj A ^Vj-A Jlj>- lj »d)i n 

i t ti 4 t\ i ill Jlj>- I j i i _ 3 JJjj _ j jljj 4-^oj^ "t a Mitl 1 <t ^Itntl , \ )c 

llcj ^3LL* o^L£: Lujj JPW ^-ulj^^lj SNRPN 

iCjjL^tJ 4j! VI i ^ j) < n^c^jS J^ ^j-a 3jL>-lj 4jr t ti'\ SjLc ^ nlTi LgJL^ tSf^-al 
tjl (i'lVI ijy ^ 4-jjJl jJI Cj \—a j <_u j^£LJ I ^j^a J mi rtj ^jl jl_> CjVL>- 

LiUj ^j_a ^iin <il)^lj 4 t < n t, I , \ If Qjfi J ' " iM ^5-^° (jl j-LJJtJ <st J t t i 4j1 




\ pgjui^ogjS 



^jtVi id") . 4_uaJ^_JLl (.'n o a j_al 3 jLc * I Jufcj tCjl r < nil CjL^aVI ^^ssLi* 

t Y^^3j jjk ^^LiJI ^j_i-Li^sj^L!l ^L^ Ijl VI iioV^il j y 3j>jjl_*_* ^LI ^ 

JUaJ JxLUL «L-flJuej)> j-^JS .^MjJI IjLA 4.K mi a i^JLxja ^ p ' " 

^rU-uj^Jl /ys I JUxlj (-_3Ju*j 4_jJ ^j_a Jl£L1!I ^jU"i t <ijV j g ^ . Lul j nif uiiJ j J * 
4." i ii /ys 4-uojJa 4_j_3 ^I^AjlJI <_a,l_>Jl I jubj . l£j-> V I JL>J^1I (jry>Jl jl ijr^Vl 

L$jj \ $ nj^Ja ^ ^ t <M,I (jIU n a^^jVI t>^>iJI ttn-v. p tu y\\ <-3 j^x IjLfl 

|jl (2>5Llj Lc_4 (^f tiJJj {jr ^ V CjVL>JI pint a (jr^J . (jL-xl ^Lojjjj^oj^ 

♦ LfljxV tliJL3t-Lj-u La IjJj lL]jJU I L<*\ <ij i ^ ^p^LjJI ^ j_4jj j^£Ll I ^jL^ 

j-d>j * I JL>. 1 <i jJlxj V 4jL^ i IV^^j (jr^l ^ ^ ' " jJ^jj LoJUC 

jlj-a djiAj i(E3 ubiquitin ligase) «JY JxLiJI J^l jJI» ^oj LLuj^j jijj 

4jJlL>. <U-j_*_a L^L_^ JjvI J> (jia^iLc. <lnj i nj l£j!->I JJ^ L^J ^yjtill 4 J'j'jfj^ 

l^I mi^VI I Jufc j rtl . Lljo plj fl^lj ^ mi it I Jl'iC jJLI ^3 JjLcuj I V^j^j ^r\J>- 

jJt^^fl j-aVI Lot i LI ^ i^ill ^Lit^iLi ^U'n 1 oj*^ jl" * a >^ ^° I m tjJL-u^ (jl 

oLLlsbj (^yXJUJ j-ll ^JlLo ^j^s Ij-lj^ o'^H^^ Lr^ *— >^L jJUJ^ . j-ll 

gLujcj i jJLl 2jLcL3 JlIc ^LLdjJI j j ^ O ^ « 'J. 1 * 1-J ^ I 4_^j_dJUa 

r )i t - • 




<_y-A>J . Luljj ^JJ-L.qJ-^ ^Jj-dJ 4^>*Jj0JU0 jl mi "W I Cj|j_L.<uSJI .jLill ^ J <1 J^)> 

jjfc o^SLj J I CjIj j a (jri* \) 4 i ii n m Luo JL>-1jJI ^ LujJ _ Lt.t j i U <iL>JU>u 
4_j_L — m 4 (_uljj ^ j r (j-A cdJj l_3^_ju (jJ (jl—^ (jjj * I ^ia lj "wlj 4 mi <n 

LuljJ ^jLjj-jL^La ^jl "it <>> q J-C J-U <j| L_3jL*i3J LoJU£. J-J-LJ (_y-A>J . Cj La J_<_u J^£LU 

^ul^-lLl jl i a in ^ L*4_i_3 ^5LdJ tj! /^£Lcj_^ .3jL>-tj 4iina I t\Q il£ I j) g mj LjljO 
^ rr 1*^1 V o ^ J t ii "fcn ^jjo Vju i JUxlj >\ iii"k t jl„flfc,'a-fl ^jLoj) n L*^3 : 4JL)1 U*i U 

. ^ ■ » ^ jJLt>J I 1 g^l 

£-0 4_j| 4JL>JI aJLA tjr 3 ^J-Jl! ^Jj j (Jj>^ 41*3 La La I . (jCljuuaa 

(SjTJ i(J^-».t 3lj_L) 4_uaJ^J ((L_)Ll^J>>Lj)> ("it 11^ A * * £_<3 4 J t M U J Lfl 4. «„ (A A 

IjLa m'iII CajLSj . CjI m ^ {jA ^\ $ < »j ^Lj l_3j^us 4_ua I Cil m ^ L$J ^ i is>] 
4 j t ji In 4 t in a Jya Ij^j gj^ g. 1 <al t II ^Vjjk ^ii^ LoJ-Icj . jLc Ij-j^ ^-t-t^ L>*1>^ 

(jLj| L^jIjj (jl£Ld 4_Jaj^j /ya <r tfl > ^ * ^ ^1 ^ u_>V! /ya o"l i n a 4 t iri ^ 

jjjIjJI ti^jJ 4_^dL_>. ^Luu£j_uJ1 (-fljIjJLL 2u^Vl LjM_>JI Iaa \c 5 

dJUk C-uLj (^I^. ^1 i^il (jrU-A^j 5> m i < UUV o ^i i i-w ^jjo 

( 4j^V1 L>UJ1 

Cy^ J 1 " (< V i-g- J J < » J-^? U^jSLIj i^JLl ^ I j > im\ 3jjU 4_j^jV( Lj^L_>J! ^j^j 
^ p$ ttn jJll ^ J t rtIL L-Ajj (jlSLa ^ L^l-iJI ^JUk ^jl j^I^ .O^ <n til 
^jja Uj^w tJiJJj ^JoLlXI dJUkj *L$J ' n (J-^JI ^Lal 4 U 1 1, 1 j Sj^lJIj (;LLaijJI (^Lu 

^jjj ,oVLa^VI ^ ^ limbic system ((^UJI jl4>JI» 

/ ^4j^j I 4j jtriC ^LLsjJI L<i in ^Vl 4^-w ^ ujjl^^fl j_x jijLtlJI mi nl I 

i lj tjjU CjI^j <ij^ H J^>-JJ JL3j .S^jLqTU CjUjLS L^L>- 4_l3 ( U l"i V) jJI (^jKJI ijr ut^J 4j1j^J( ^yfl 




\ pgjwgjogjS 



!^ t_jVl CjI *m ^ Jjjj V ji>ir 4 <t j mi U £>l , \ n"<t ) (jl Li! ^jL^ Ijl '(J^j^-I cLjL*1£jj 
4-tli-caj (jl ^Vl Cj1'm->> (Jjj V 4 j-^U 3j mi (jli <^VI Cj\ i jiy 4 t *m fj] 

o& ^1 6l o^' e^^l dJ^LJI 

. 4_u_Aj CjL^oI L^jI I Jlc 1 oj *^ 4 jt j iU I irijj (jj^J (j^>JI 4JL*j3 4 ^ i in 1 ^ \s\ 7t n 
Laju£, (jijlJI ^yJl Sj^aU La*:|jJ>. 6' J-^JJ J ' <jr^ 

4jLk: {^1 JjLjj V L^jI Lo^-C ^JL_uj iL^jlj^w 3*al tX\ ^ \r , U'gl^." Vj 1 1 J j 1 1 

(j ii -i JU*_J ^Jlll Jj* ( _ 3 _cu-L>JI UjVI ^J^lm^A^J^ ^jLj ^-L^lJ .^J iii A" tl LH 

Cj 1_<_u jj_S (j-xj 1 irijl dJjl Mill IjLA ^j-C ^ > »j ^jLS jJj .4j^jV| CjL«s^-<jij_«aj^£JI 
.CjUVI ^ LLdj-oa j n t"<TI 1 1 nj 3! t j 3^JlI! ^ j ^hj 4jLa ^j-u^l 
. ^ 4_La_<-ul^j VI LiJjl 1 nil ^ : J (jl jj ' ^" J^-ojlII lj£Ll>j 

JLl^I J i i iij J djLxxx jlC 4 jt j iU 4j^j>o ^j-* dj^LiJI dJL^J djLij] ^111%. I (>J7 j I 

(j^-il—juj i4Ju_o ^ J (J " "^J CjIj ( 1 it <" 1 1 ii o r I ^jlj-Jij 

I JljwIj jrj_l±_i_a i ii rtl Lol ( JljwI ^ ( j_ u £| ^^uj_«ac^ ^JjJ JLvjJI ^ . 4iS 4_iL_C 

Jzu*yci±\ Js) VI L^o^^' ^IjlJLIo^ 



^lf, \$ 4^>.Ll!l ^jj* ^SjLa 4 uLJo j Cj)jL^o» ^j^jJj tLfcljJLa L$J 4^jJu 

jAi ^JmOJ CA^' I (j'j '^-iJJ^i 4ic_uiiI1 ^ Ij t mIq JJlJLjV 

lUirt ^ * ^ ■ ^ ^ ^ ^ jJ I JLiiaVi {jjb <_dJ!i ^lf, l^j^-? ij\Jb\j-i dj^Lojj jj^-4.jj ^ Jl£i 



\ p9juu£09jS 



JLJV^J 4jf L_3j^jJLl <j£Jj i(j-U>JI I JUb J-UDJ_jQ ^jj tj ^cJ iUjLlSLlI I JUfc 4jLj_£ 

<M^r in a JjLJ>J 4jL^J J-Jj UljLJ JL3 Lu! 4_i*>LlH 4jVjJ! £>£Jj 

^-LbUl u>-aJI JL^ 3 (Gendre) 4_ljL < ,.)->JI j^^ilt J>^ <Jk L^>* 

^! ^j! J-?r , ,o ^aJ 4jV *4jjtL jjj ^iU'IT <jl£ I ij La 4K miU OmmIj 

jjj ^1 J-J-Lali j>LZ IjJ La ^ 5 K mi U ^>£uj tciUjj^Luj r 4jjJ Jl^v! 

<- r^f L>T c< LU-u ciU t JLiLf 4j^_*J 4-uJ ^ ^\^~ < n^LJI ^ juJj JnU 

Iflji jrt mi Jjl^ m£Jl11 (j^o <L?r ^"j i a CjL>.j_i^ <"inll^1 LfcJUCj t J <nrlH ljUb 

tjJ^ J dUT JA-xi Cil£j , Ciljlj^jw 4_j j^oj La Ju_C 4 ) M rt-J ^-a-*JI 4_2_llaj 
l_4 jJb lLUjJ <j-aJL>Jl t <i Mill jL <jL-aj^l < t f» mil ^j-a <jt Jl^v! ^ j r 

■dJLiie-xa Cj La L<Ci_A 1 ^ mi 1 

cjLJ! La! tJLfcJsVlj ^-stLuVl^ cjLi^UIj LoLjJLaI jA^i^ <4 j m.^Lu jJ^! 
t^ ^1>^ j ~< Lc^ . cjLcJSUI 3 tjuij^Ulj (j-uLilLj LaLaJLAl jJlSLa 

^ t— <_i_uJ! I <j jH j->-jj (j^Jl LkjLj*. 3 c. mi j! 4^ mi'mTI tjj Jj ^ clUj 4xLa 
.djUlj^JI tj^-jjtj »1 mi j!l tjlj t-Lj1^>Jl tjj t ->j JL>.jJI tj! 
i Lfljj > .1 ^1 4_Lj-^_45 tjij *4JLol^ 4_3^j>»j tiJLlA tjLs * JL^ ^! ^yiLj 

^yjj t~u ♦ I ! (j^jJall CLs\ j*fj"( t u CjJj^I . c^lj i^Tl £_Jfi3uJI jju|_a LaIj^jk! JlS 
^ ^ 'Ufi j i ^ lJlLj 4_)Lud! < ^ 1 j < ^ 1 j n r> <" < ^L^jj>- tjL^. 4jl of 

tj^jl mi Ml (^JUjj 3l_H_3 <"i-r 1 ts>}$ ttjlj_>- iJ yl\ Q3->- ^u~u\ j \ . ^j-^aj-A j 

^cJLc fX.J ^ ^VT' ^Lc . 4-jl mi 3 l^ol (jr JJ < " t <1 \ ^<U ijj-ajl^-C Ju <_ < t.l^j 

4_jlJIj 3Lj_3 tjl 4_aj1_CJ 4^3e-.ijo ^^^—4 4 a mi! ^ ^ - - ^ ' 

jljJ^Lfl :ch-a^i J£J 4jL^ 

* Ltfolll 4_ii2.LiIbwl 4ojLuJj>JI 



Lbljj tjy jJ1 4 f ^ rttl ljL>> 4 p.17l.V o 4_j_l^j9 tl*jL£j .31j^qLj I J J * in L>-ljj 

4^wlj! (^jJl i<±jJLx L*j tfljJIj tfj-p-f 2j M.r 4ju1jJI jAj LaJU£:j .L-a^lj 

" ' "lj i O>^ Cr^l < ^H^ 4 <i 1 11 1 j-jlC.j t^jj^a^JI ^^LaJI ^jX. L-flj9jJjJ3 t 1 ^ j *j £ 
a I CjjJ *** 4 in <*L>J I (j-i-" cr^ ^jj-JJ 4 jj-H <Jl)'j *(J^.>-^ 4j1_j_>- 
4— ljLliu -vJI jtjjVl SLjIj ^LjJj oj-a! j " r I IjJj . L^JLola! u m*ij 

Ijjj <■ 1 * Ij ^ j U T I (jl j-aj tili 1 cbJL ^uSLaJI <*i j "j 4jL-£ ^ j ^ ^ " ^ < 

:^L>oVI I Jui t _ 3 JJ L»jI J ^ j im! <jlj_Lj>J1 pic t^ukl^j ijJLufcj ,4-ul infill 
cdLubj 5 jjr U a 4_ul ,,Jl>- 4_» ji^r £_Mj .jJjUi* jmiiT 4_j_3 t-a>l " ^Vl 





J-L-O £jL) ^yl^ (^1 U"l mi J (ii t^jOjJt JLfl jj.ll inti 

Jlju IjL^o (jSUj f eft"' ni iCiljJa jLj>ol 

U) mi > I J i ii -w ^< m jJa ( jr Lill 



(jr^ -> UH° J^J o' < ^) L£ - 

4j^t 1 ml <■.<(« jjf 4 j lr ^yCj in i<,M miJ 



(_ JLU (JlLo 1 1 ^ m <i \ ^j-fc 4 niV"t 1 o j *^ ^SLr*."iU * * ***« 
Ju ^LlS .(jJL-lL ^jL^o 4 i n q i U "sll Ldu t t iUII 
fljl i u a 1 1> j \ 4jaiitj La Jj IU" (jl ^jjfl CjI m y\\ 



L$jI VI >njTI 4 t jjUTIj tl^jJIj 4 nnV Mtll ^Jljua (^Ka-ftJ i4-jufcJbo 4j9Ju iJjuaJLi 

i LuLLljv. j^oljl ^ ( < M *w 1 io fr.l a I JL_jJLj>u JU5t^o i j mi j T I (j— 1 

jJL*_4 j ,. i o ^ M">JlJa i Lul j ^£ 4 <i U *m Lcj I Ju Ju>u jJLseJjj Lul VI 

h V '"'yjj w >UT1 c_jL%JxjVLj pJLsJI <j-4 3 CjLqjjU <v {j^l V" < nj CjLq^U oil 
^3 I m tttj LHoj 1 *jt\t jjlajjl <j I ^lf. . 4j1 qja irn CjLo^LlII jufc 

^ i A laj CjI j 4.m^Lq <jt I Ju>. , 1 j nil ^j^o 4j I 

(j^S CjLo^JjlI I dJLA J < iixi (jlj ^jljj jl (JjI^J ^JLaJI ^j-c CjLa^itll (jd3^\ VI ml 
LqJLlC ^oVLi Ljj i V> c_>l ir>r.L ^j_Llj>J! LjJl^j .£jU L yh 4 m^ULI <? JLA _ lLJjIuj 
♦ JLSjJll 4_**j3 ^j-C Lb Jul jjSjJJ JjloJI jJLl Lil j^JJ^ i4_LxL_L/ Lb Jul (j^Su 
<2JjjJlII (j ii^ r t(j (irt'dl ^ci^j 4 j j mtll ^>LJI (jLLaj ^£ ^cLuJI ^jjusj^s ^Isj 

dl^" M.j Vj .3j_j-iJ1 4jjuu dJj 1 mi > ^JL*JJI Lit iLuljj jjutiu uJ^Lui SJjjJlJLa 

<jl (jJiAlll ^JLc ^£ (j\jj£j) I mi 1 1 4_i_uJ JwO Jjj Cj 

LilLtA (jjSLj IjUL ^^Jj U>^^ (>* ck>^ (jr^ 4_> ij-^Jj I < It ^ii 

Jjl>JI 0>^d U iS^jj-c. 4jlLII ^j^Su IjLL S4j^jjx. (jjj^>-l fLuilj 1 ^ o 1 «Yi ^Lui! 

^jL^j (^j^jJ^j (iijL^s ^j-u-^ltv 4 o ml J i^t rtTI I JLA JlaJ S4 pit "n Lq^a Cjlj^-allj 
^Lc VLLji c- u£ JlSj i £jr LbUl jij^-SJ I \£j>j—a \ ^jjS ljj_4-i-a LjjJoj I j kid 
LiJJj ^ j^ub ^J? VI L^J ^ ^ 4 <\\<a 4 jn m.I 4 4^.bt-a 4_jJa ^-aitL ^ A^*\ 

iC-Jj ^j-lJI i.uTJIj ^ju>.VI cjIj '< i it II J^Liv r<4j 4_i_j_5^>JI J_> a-r^jJI 

4^^Lc l^J 4J->.Lt_c ^jl IjjjJs jLaia itjj^ Mitll ^jj-SJI oLu-uLxj j^ljl ju^j-l^SJI 

4j1_o- ( _ T fl J^aJl I ^ n \ «"m ^Luiu! lIILlA ^j! t. < j < nil ^1 J tr\\\ ^jjjjJ^j JjusLj 

^jlt"JI ^jb j-jLjj jl n"i r I LiiLufc .S^j^Jt^ I i m a 4j3e-aj_u« ji^^ 0^ ^y 3 V JU 

3^JjJlJI 1 Q M \ ^jLfllLo J^of ^-llt'JI ^jl t^J-^-VLj J? _ ^Jj-O S^jjjlII Lci-u i i > j \ 

fA*~n (jf ^jjl 4^.U. ^ Lot j mi i II CjLqMc Jjo 4jp9 t(jr JLULij .^Iju j^o! 

jijJL^LjJI jjj! . CjLjI j-i "nJI JLtC Ll» j >U ^Ljj (jy jJI jj— cVl ^l^jl 




^1 tr> I j :4^4-B ^ 1^ ! ^4-iLl1J1 1 La ^Lcj—l^j tCjIjJiJl (U mVI 

.ll)Ljlj_L>JI TT M 1^ iti<\\ JJ-^Vl SjjjJlJL ^J^ja&XJ J Ml J TUi < LuLjJLx 1 

1 flft a LoLcj 4jjJj*X. 4jaj^Joj LluX-Ij j irnj ^ mW»j < rtri'ij j-jlJ5cj (jJtia 

^jIjjlII L^j I i <i t.U jl3 (L^Ludl jj-aV J^JiJa ^jU"H J <>***< i <n LuJj . <l>-L>- jJI (Jjlgj 

.jjj < n"ifl j dJjijJI JjoLjlIIIj CjIjI j < nil SjLjJsj t3*lj-il! JJLa : 4_ul J_LJ>Jl 

. (( La^jj^u dhtjjtnf I 4jIjjJI J mi <i" iJT lll 
4 *j 1 ) mi rt il jjJaj LijUs ^{jr^ ^ 1*"* ^ * M " ^ ^ ) ^ 10 ■ * ' (j-^J 

^ 1 11 rtj ^LuJI ,jp3 i^IIlIIjij .4K uinl! i^jj^C- ^ \ i n't 1 a a Jj>J 3 iJalSLo ^ JLoj 4-ul Vnl 

4x.jj^s ^LSJljI L<UTifl LqLqj 1 ^ ■ A * 4j*uj_LaJL 

<jl VI . 0^*JI j-it-o ^1 _ Li^LSj }L^ Jj» Jj? ^LSLa jj^MJI 4-iLL^ ^ jlc 

Jj *£^LH (jt^ ^ J> * ^ ^ <*j'^ J^ta , UnyW 

^ {jj-u&l jlj-flVl LijIaA 4JL4III ^ in m. 4.1 L"^ J I j Sfrlj^JI ^Lu JjJ 

4_jJU-C ^jl (±u 4jI jJI j .^n^j Laj Jj^-Io Lj_jL>*jJ CjI j t f 

lAjjrt Mil j 4j-uJI ^ dJL-Lflll CjLdjJjtll (j-o^LstLwiV 4jUr ^jtj jUTl t_jlitjjV! 

4jI ^j-Lc (jij m> jll ^jJLl->JI jJauj (jl L« ^ i t mm LuLfl tCjl lj ^11 

>3ftjU;t l 4JtUI 4JU- .4jjI=l3 fr LuiVl Jjljw LI3JL jj-bjj I Jl^ liJLA ^jl VI 

"1 1 ill jJ ^judlj J^jJjv jij^j mi t4jj_« 4jj— 3 oj-ij—C. Lb jJ jiJ^J j 
iL^j^C. t 4_jjjtiJI CjI Jj-oll ^ 'J* TJ^ 4J^ j-aVl Ljr L. u t jjUl I t—ilituVI 

i^ii n Lo-4 lj JlajI JL>. 4Jij-a j 3ljl j j m"i mi ^Lajj-La-M dJL^_t 4_iULfl 
Cjjj-iiiJIo <L)L) 4-^Ll^j ^jl 1 m If. 1 n t j3j j j tjKW L^j ^ 1 n*i 4 <iK I j m n La J.i.t.fl 

^ j-ojLJj) (j-ojj*. JL^ JjIL ^ tjjUTI t_jlit!uVlj . «4jlx (JjusIjIu LoJu£. j^ij JJI 
Oi^kJUj Sj^L^Ll jj) jU!l ^jl l^L. (4_JljJL**.Vl 4_ijLlJI 4-iUI £> jufc ^jLaJl 

^JLTiT SjjLjs ( j_d tijjjfcj Lo 1 11 1 11 .J^olSJL 4jlcaxi <"< 1 mjT i4_t>.^aJJ 4_jjv^Lo 

. ^.UrJI J^L^ (j-a 4^kjII L^ILud^j 3^jL«_o ^J_o- jjjUTI jluu ^jl 4j^-pJI 




^1 Jj-co^aJJ j-^-VI £-4 L*AJL>-1 j-ljQJI ^VjLjJj i(jLo_i_3j Lcjjj t^jjjl in'ia 1 t<t t\ 
< rtj^l jl 4jj_3j^>- ^1*3 4_aKj J^-St-JJ (j! j mitl ^jU"< i nj .gjLlLll J < ^ I 

<jf JjljJsjJI j-jLL c ^- s Lh?^ Cr^J I4_il>m <-3j^iaJI £-A < nj^" Jjl^Js? 

I JUfc J^J — < rtj irttl j31 < ' ' "\'< a ^yxC (j^-tj^ 1 1 j Mii'w Ld-J_£j C-.( i n jSu^ 

3j JL3 fjja L £j->~^\ CjIjI jj "stl m^jJ La jljJLa t ^Lc j^LuO t LaLc_J ^ m V n 1 ir>jl 

4 JL& ^jpLc L_>jJuLi La JljX-J . 4 n.tL^J, I jjjkjjl ^IjJ I (j-A { ^J r >.jl\ ^-<u>> 4_5jj-laJ ^U^j 
l-3^ju 1 di \ <r 4j£Llj ( .4j (jylLv ^j-ll 4 j < rutL ^<_a^ j-j-C (jj^f 

1" j"< a _ (J g II 4 j ut r j~&yS 4-jl miU Mill CjI j jjJbjJI £-4 J-fll t"<tl ^,3 L-iJ^jl 

jjkj 4-LsL-uj tiJJj (^jL-uj <2>jI£ (jr^ CjLIj_j_>JI ^U"iT j j mi uilLlA 

(j I ^itVi i <ij V J-Aj . 4 jlc Ju_u_=tJ l^lih. 4 j j mr ^ 1 ^j-* 4_JL>. ^j_uJ_>JIj J^VI £_y* 

cj Li \y j I (ji CjJjL^ Ijjj ♦ 4-j ^ <i a 4l(j in 4_jLjj>. (jLia t^jLilaJl JjtllL) 

^jLb t4_3t_LJ*-u3 Sj^Js tjr A ^ 1 *"m ShV rt t II CjLjIj_l>J|j JjljJfcJI ^ Jl>-**i < ■>**) 4j^u_u_JI 

. ^-Lftlb ^1 4^L>. ^ (jui-J ^jjj j-a^l ^j!>L_u^ 




<._f>- inj i 4-^oj in j ^ (jr^£. ^La SjjJsIj Lu^j 1 jjj . p j t **n (j1 ^jt-w mj <jf VI 

lJlS^jj ^j) nn'X.tl ^itui (jl-3 1 < 7n -v. ^ic jj^Li <" ( ni l^j t^j mhWI 

Jl2] . t_jjsL£ jl Jul 4jI (jVl dJjJu U 4_)1^~ mVl ,j_C ( n<j >5e^±JI jMj X'fl 1 1 j ttjj Jj 
JLk ^1 4JL£Ja tj-usl n"tl ih\ p-Lu I Jul 4 i i" ( >j V I jukj .j— «Vl ^ylc Ojju» 
J-±j9 <LoLi^£ <LaJUuo 3j^a J£ ^ j^t_t]l >j^ (..X I nUr i till jJ ^.i^r .^Lu 

_ jLxJlII <j->5 4_qj mi ( ilriii ^ U" J in 4_jL^ t4-4j in ^ ^Ltll < fc r A) 

jjtJI j>Li n^t Jjtaej <jf Lisjl <jSmi . Sensitisation nin^l\\ >.<■." Sj^Ua 

4-j<iJU-^j 4jj^JLo <LLx£jJl 4 i n)ll d jut. Cj 4_ILdJ ■ ^ a ^ ^1" > 

ilnVl,! ' ^ '*»• ■ " 1 ^ir ^"iij i n Lfc Jjv a AjUHl 4"^ 111 /jL^ ti Qjji JUuj : 4_ajLj^£ 

*4.,crr t ii j j ->.jll (j3Lui£ ^Ja^j <jV ^nCi V 4 jt jjUtl Jlj^-^M 4"t o'jJt (jl £A 
Jlua l<j < mi') till £j (J? \£. SjJlajM I4I >=cjJ1 CjLjI j) (jl^ 1 I K > a 

Jxt" V L^jI^ llUj . JcsuIjjJLjj i ( jju-ujjt_lJlj o^jiULi pjUl :^ mi ill jl t_ii^Jl 

t 4 j <U ill 5„t n tTl (jj j3 CjJUskj L4J JUtJ (^jJI ^jJjljJIj ^^yfc aj-jfc J* all JsjJsj-^ < 1 ^ V 4 

4jjJ jL^ Ju3o iJjoL^ LiJjjl ^jfc c_j;L?dJI djuk 1 1 cJi^flJ j^jJI J^-jJl 
4 j , ,iL-u^i 4_JVI Ju^j jl^ Jl-o^ . J^l m<tl oljl ^-i-^ ^L-jl jJ>-T 

4 j m n 1 1 1 Lj^licJJ itjJ_>o ^^oJI cZjl^jJulll La S^jU'ill La . 1 ^ "i U L^j p j U " 1 1 ^Jl 
S4_S^Lu ^ Ij jl 3jjJl_>- SjiLc (4 j'iU i\\ n t)\ jl) jell umi x'S.J L^aJU£. 

J ^ " * " t4 j 1 j/** ttl L^L>J1 ^j^q ^-a-TcSLI I ^j^q ^j^jJLl ttl jL^>Jl ^j-SkTo 

Jju Jl ts*\~\ JaJaJ ^jfJb lXLI.i.n a Qja tj^S^o LqS i L^-La ^ ir 4_uj $K T 1 CjljLiVl 

ju V Lgjla t« f l inifl ^1 4_ljIjj^ < < <^r 3jLij J^sj Laju^j ^ j ^ * ^ Lj!>L>J1 

3jl j ti ^JaL< n a jj^JL ^1 4_iLiiiJ Lcj t4_ul i. «y-L^ SjLJol JjJtHj (j\ ( j^J 

JjjL^ I— a ^jLcj^-u . 4_ul_)^_^Jl 4 "iKj -ijl—su (jl *4j^jtj j-i t*i 

jjfc ^-jJjl-11I (jl jJljjj . Ciljj) j m ttl ^2ru J^ju (jy-^ll lLLI in 1,1 JJt 4_^Lljlj! 
jl Jul (^j-l^ jll (j^l < 11^ 3$ * "n LaJ_U-5 i^LtjLj .clbl <mU ^>-£>Ijj>. ^yfl j j «J 

^jJl 1 1^1 t!L ^ n \~i U u tii ->J1 j m tTl J-*^jj (^jlJI < f lj M<U (jLs ic-ijL^ 

(jl dJ>Lojj Jj^»L^ cIcjJ La^ jl-ijJ dJLAJLl (jLfl i 4_ f JUU fj^i ,,i<JI 




L-i ^ I (t(^j-^>JI I Jufe Lnjij . lILLmiII 4j^-ojj u9l * <>>y 4_lL*jl]| aLLA> fjji <_JUI 

.^(AnipJt^UJI 



i J 4<lni I I j 1 i ii a " nj I JlAj 
ij jM-Lj ^ ^JuM j-oVl 

.(^LlJ! (j J) m n « 1 1 

j> j t.J ^Lj (CREB) 4-<J>^ <jr o_»-uJ ^j-ujjj 1 injl i U mi n £ Jjl <-^jl ir>jj 

LijJj <, 1 j 1 iij , 4_uIjI La j I 4X-L_u Lfcj^JU ^alaluu V LgJ&Llj ^ Lulu I ^ 1 %n 

i^j—LM CjIm "w ^ g i,n1 A <L_uj ^jJI CjLLlj>J Ij »t *1 1 Mill 4 . <3 j If^JJ j'v m) ^,i-<i-i<-> 
^3 cJio ( ^ r u! jj ♦ (jr JaL>Jl uj ^ I <->L-jr,— t-.Mil j_^Li£. ^1 J— ojJ (CRE) 
jL^ul ^ 11< t J Lfij-LLA ^'j^ (jr^l -^J-*^ L^jL^JI J-^JsL^j jj^l Jxj^Laj 

4_3tj|j ^1 ^Luj <j\ 3jJ_aJI L^jJlI C 1 1 ii-J dj^LLs 4^_£l_3 4_jLjJs ((2L1a*JLI))J .((4lrt » 

Cj\j mi ^Intl ^jLj t ^ mi "tl CjIj^LL)) 4 \ 1 nlr 11 dj^LU Jjl OjLSj 

^jSLgTn (jr^ CjIj mi^iII jJL-ujI ^uj tl^oU"n 4 Inj 1 1\) f^L> ui^U C < > b^il ujLjJ 

((4_±j^JI)) 1 j ..mi ^j— iwl CjIj— ^Uo dUIi cJj L^c ^jLcj—i-oj .^L-^II *l Ji! 

4j!jj ^LcLlI (J^>-1 LlA 7^-q-< nj) ««4 <i^-1miTI)) j «4l^ ii!l))j i«4!LaUI))j t((4a_ojljJI))^ 




4jL) jJI ^ jl till cjIj^-oId < fTMi"XI Lo ^Ls^-J j-Lj (jVI tjjj-^j . ^Lcujy! 4jIjj 

<il)Lfcj| ^1 4_uj jJjjlu/ JL^a£ (Jaj^cj (jJJp fUJ (J^JLJ . £>j a\r> 3j.Jiif £Jj-u 

JJlS&jO I W~*» J>J*J1 4Jjl_5tA J<1 tj jLxLfi iJ^t-JI jMui^ ^yi^ 3 Jul! I Jjul$ 

«(Jlajuj» CjI M^tl (j? ijjul^j (^rlljj Juu-ul Loj .jJaLWl t_jLjJl \l\Jt> ^ 

. J 4j 4_ibel^VI jl cr iL>Jl t_j ^ f j_Lt-a ^ jjj L$i£ L4J CjljJalkJl ^ 
(-jLjJI IJlA SjJuoJ 4j i^>l3 ^Utj (jl 4_iSwo\ jj 4jL) 1 j rtU <a <jr^>* JjCL-o! 

Jljl 1 jSLaj . Lgja-£j 3 1 SjjLoJI tfjiA ^ Jjuu jl ^ tillj-^ <j ^fl" j mi^ t ^ . Ur Jl ^yi^. 
V LgJ&Jj ipl t "n (jl I <n dll ju Jxmi > (t_4j^_£) jrt-Jj^-jj ^y-aUkJI (j^J>JI 

JJaJ LuijIj . L^J^Sl j ^ (jj/jjJI i _ r ji^ijJ La (jLtj-t^ _ 4Jvol*3 La ^SjLO (jl ^jU"f nil 
JL>-lj jjj/jJ Jlaj 4_!LmjjJI ^rtlT) L^j I (j^->- 1 J^>- Llj^_<-u ^JjlG 4-1 Lo 4J^L(-U IjU)-lu 

j-a L_sLitj q\ ^.It-Tu ut 1j>- ^j-o^jJ 3j uir ^1 ^^-xb/l jJI CjIj mi ^LL>o Lo_uj 

Sj^lll L^jjJ (jL CjIj mi "Ol dJL& (^,-11^3 ( nmj . 4^aJLuD oL_jj 1 ^ t 1 "j 

t L_uj*J Ualj-Sl <i till ^£ J&jJu (jr ^ i4»c.jLj (jl j^a Juu I ^y^j 

CjJjLx 4J j^j LaJU£. 4 tULtuj OjL^ jjui-a-jJI jjl 4-5_A_ij>J 4^'^ jJLu JIjO 

^Lu) . l(jn.fl nt jJqj-uj ^LjVI ^ 4.^1^ Jul I L-^-J (jl LkJUu ^^j^jJs ,4^1jJ 



CjIj^ JL3 (jyJul _ uJjjj (j^l-it ^ jtxi i - 4j^-4-uJ «^Jul)) (JjJjI 4 njn^w ^ il La Ij^uSj 
(jr iXJj t Lluu) L^.1 lil LfcjaUjj <r<»<t mi JL3 ^1 t^j^j mitl Jl>.| t j^a 4 ill <t 3j-Afl J_i^ (jj* 
^ykj . La 4_dJ^iaj r j v^-^cj 3^1 jJ1j3 : 1 <i ^( <i ^1 Sj^Lj ^yi ^jSLaj^/ La 
. ^ ^3j£l jJI tL^i J r) ^r ^ 1 JvSwA 4_)jJ?tJfc-4 <"i i ii J ^yzjlaj LaaJt 



^JjljJI CjLaj^ijK.1 a £y* ^ <rtll ^jJS jjJ 4j c-*JjJi (j^JLh* (1)' Cr^J^ 
t unK*) LaJu^. LjI (j-l^j Ll^ . LjljJ 1" *»■ j a * J£ (^^lc '^J '^J ^JjljJI < fc f j 4 

(i ) (jl jU"(!i rtt 4_!>j <i 4_JLjJo jJi^l (j I L Jljwj JL3 lLUj ^j-C 1 J_uu 



j 



L^j ♦ jLaJ! ^jLj 3j^LLd oL>^ JjuHL C<K nil 

<-dJj J ~i <nj **< n \ (j\ >J1 Jo r < n ^ I Jl_&j _ ^ J ^ u J— * 

1 U mi'i c-uj^ Uj*^ ^° J-*^ LoJuc 4_SjLfl tl 3jJL9 olj (jlj^LaJI ^ 1 < n") 

(°) f 

Lb jJLii . Oj *.Cu jU^ (j-C Ju^jV jj tn" 1 1 ^j- 4 ^ mi j 1 T (jl^-lill ^j^a 4.3 1 mi Uj 

^lf- 4_<jjl_aj <^£j ui„ \ \\ t-uj-^ ^.gjj . L-ujj-£ Cj\ 1 j L-uajl ^ mi ill 

i.ajj ^ " A jfc j ^ \r d J c 1 i <ij 1 ^ j A 1 <i 4_J VI iV^j_Luj_4j^ 

4 J >• I r^JJ . \ \^k^LM^M^jS 3^_xIil_L^3 Ljjfc ^_JJ 4 CREBBP i_J UJ t—U^-^ 

( alpha-integrin _ LaJl 4 o iJ >->-T jlt1» tlr^ Lii^jl ^ A^j-L^ja^^ 

4 ijr l£. tiU iVm 4 j dJI t_)LiJ i _ r j9 ^rt l^H <—) ^ I 4 — ajh ia jj 

4 n"l J ? a CjUjJjj (^t-AJ tL-jljJLlI ^^iC. I il "w| ^ ^ i n" £yA ^jIdLLcS ' j ^ J ' ^ ^ ^ 

(J-cju . (lajL-uaJLi till J ^jj t rtj^ ^<^"j ^Jj .^JlA (-jIjJlII ^iii^ ^Lu±jw1 ^yS 

iSj-^ljJI jf ^1 t-"JI ^^1^. SjjLaJl j^-j f. Sj-flUaJI t-iLjlJ! Cj\j in-w 1 j y $]a 

JjLuJi) L^jLulLa 1^ ill ^} tj 4,^1 j mi" Tl 4j^qLaJL} « (jl ^ j - .. A" > ^^rttl 
ijLjjj * (l-iIjj. i ii j '^j^-oJI ^!ic. Loj o r IjLA m) iU tjj t^jl j mi.lU j-j^ll ^1 ((^jjkjJl 
dJuJLuj 4jj)t i o ^jLju L^jI <(4ZLoiII»j « <Luj£J\ »j ((4JLAjJLl» 4jL>jJI 4_i m"i jjV^JI 




\1 (*$Miy>$jS 



IjjJ Lgjt J Jljjj tt_j|jJiJl ^1 i.a.y\ ijr ^ L^lc j-jUU t(jjjj*JuJ _ LaJ! ^ o.^uJ 

J f^irtTljJoLil j *1 ^irt t1» I ? j>- (j^J 1 Jut) (jl .j-4 (jjjjjijj-A pLiliL J^tu (^^l^- 
LljLj llui iSj£1jJl j-uju LwuLv B^AS" O I jmj G <d ^ \ j*j-i-ujjaj^ 

* *" " , 

,SLsc_3 ^jjte-mj 1 ^Jrr (JjLJjj tj^ - «4jjIj^>- 4woJLjlo« <jry*_j 4 U Mj-a 3jljJl_>- i n i 

4 4 J, i^l (j< Jj-JLlu J — Ic V| t( J jV^i i) (J^ULJ V < ** n T ) 4jljju (jUJ^I IjjfciajJ 

Jjlj La I . ^lCu (jl <_jL)JJI ^ jtVrr nj V i4 <nrtV*ff,l 3jIjl__>J! CjLj^jJ cr-^J *^-i)L>*^ 

lILIj jjljj . I 1 flUrL^ SL^a j i_jIjjJI <jU <cjLcL_u <JisMl> 4jj1jjJ1 4-oj.mH 

4jjJ^ 4_uIj i^jL) jJl JLflAJ idJljJI J_d 4ji^|jl>JI 4jaJu^J) ^AMjj j] *5jjJUL>5 CjLlLujJ 
4J^3_j_uai) 4j«lJI „ Gr. ffjjVjJa)) (^Jj i^lrv dJli-A (jl 1 JlA (jr uu_9 .^IjlUI LT lfi 

^u-^j 4_>J, 4 t Ld_jj h _ijaJ1 4£uuuJl ^yz ^JjLij 4jLj3 ( IVlxIi LjJLv! ^Jjuj LoJlI^ , CjIjj j 
Cu\£ L^j! jl ij^fl CJ^Luaj (^l Jc*-^ ^jSLj (*J lLujw 4_^Sot>» 3JLjJl_x u^Lij t3^*d 
4j^aju3 j^>.| ^ff^jj tSj^ijJlj p jU" 11 4jji ^j^Sou Lq 1 JJb (jl (j,!^ ^Ijl jl^ij ,LJuujal 
CjM-^J U- 4 J^C in Ti «jjVjJa» 4 i> 1*S (jrijti 4 i f fi flL) ^j^lli ^jl < nj^ J-jJtJ 
4j (JAju L« 4 j ^ Ijla (jl ^ju^I^JI (j>4 * 3_s^Juca CiUj i inr ( jrU Ju^j J) ^ ^ tjJjLuut 
(jb 4 ( j£. <a » II i ^L^J ^jl V JL) pi JlxJl ^jLj j. t .nil IIilSLaj «Jrt a\\ 

IjJlI ^^Lftl Ijjlx^j j»3 idilli Ijulaj t(«^jLi3 i (jt jj j )->J1 ^j-j < fill ^pjj Li^JjJLa*j 
^jpia LjqLqj iCiLqjo (jAj ,S>j^1jJI «(j^Lj)> Lojj iBj^ljJ) j*>Kj ^ jJsjj (jl ^^Ic 
(( L_al mi 1 <l . ">LJ3 )JtiJl I Ju* ^ JiL^Ju U^-i 

(Jj_fl jjLlA 4j1 Lr lt iSj^l jJlj ^ylt'ill 4jj^jjfcj* j *i )V I lIjLcujjj (jU (jlaj^AJ) 



J^v L$j| jJUj 4jU r ^jj-^J < Jjjia-li i^jJLl Jj ^« in" 4jU r -j-^Lv 

jjJa u a ■ r,j f^i^H J^vlj (>=tJI (jl ^1 ^uij^yi 4.gKJI i hippocampus 

Lo_l3 j^Vl jJL&u.Vl dj-Stll (^jJI (jiu^Li Jo_lJ^1I (J^.<^U 4JVI ^1 ^yk.) u>^' 
Cj! jJLj (jjjsl . ^ j i jl » (i <L>Jj ^1 4_tixoLiJI 4jjLj Juu 4J « L> I » Juu 

^pJI (4j^ mil 4 « i <ll jlj, ,^Vi nl Ja^V) «4j-4j^J1)) CjL>j i til Jya j j X JJLC 4_j_S 

<jt «j ir\ A)) 4_*J£ o M ij fj-^J (jHJJL? ol-^ '(jjJ^Wj * >-=^' J^jIL) 

^uj V 4j| VI i 1 <j . .I *n 4jjoj^J1 4_jL>JLj I U f\jjz J*ZbtJ Lc_lB ^jjj jju <jLua>. 
^jJtl JjAfllU Jiiuo I JUbj . Loj 1 \n~t c i Lu^j 4^V l^i <irti 4_du^JaJL) <(4Jjjlo3)> 

I rtlUfl Ijl 1 V <t " 1 1 ijJt_JI <jM_i_u£ ^Lu J!La 4_11a t Jj^laJ! ^jJLt ^j-k Jjt ^iH 

(Jui^laJI \JjX\ (j^ic Jj tn'tll ^jJ^Sj jjJuV CiLuj ^"t'tVl JjJti-A j-j^ (jl c r-ta-.fcll 
(J7 IL>. 4jj^lln <a CjLj^ y"t tVI ^j^Su ^jl TltkI I . 4_lL^ JiLi>JI J)^-*J JjljiJL) 4jSU^ 

(^u>^ail) • LjlJ (jjj-Jj 4jj^j»J1 >A-ajQ ? ( _ jr 3 Jl»-^j S^jju, SL>»1j ^ * j 




(^i-lLiuJI £)jJufc <Jjl <— SjJU Mltll Cjlj M I nfl^- <jl t ri t" (j\ (jLjLjj 1 

4it-a 4rtj^Jj ClJjjl JLflj ._A 4 <i < nl £^a ^jVl L_3aj^>JL) 4_j_$1aJI oLujVl 
(j! u_3J)Lu3j LxjjXJ (jr^? j-Aj j*aJ Cj! j (j-oLaej (jLS^J *4j^_>J| CjIj-oJ! jljljJ! 

tjl tjlrmnj LaJfcj * L_ufcj Sjil j ^j! JLnB (j^>- l^J^J i^j^L^JI ^ya J£ (_yjLc 

Cj|jj_i_u ^! (J mj lLl^j Lr^*" ^°^ j4J 4 '^>lj 2>jj <ni \ o "Ij <i U Qja CjI J_>. 1 j-^Ju 

1 aU'n <jf J I J£ La jn> mi <L>.j j-j_L4J pi * j U"i i <ijV 1 o *Jj>k Jll 

(jl gjWmij V <Gl Jukj <(cJl>.V| 4JUJI <^A$) • I .(J 4-IL>- (^Aj .Ci-uJI La-^J^ 

I JlA j _ t ^ 1 1 **** Jl£ <L>! jJ^Ju 1 njV i 1 ^ j a 4j j 1 4 <a J ■ k ^ * LaL^J JLljv 

oL^jJI ^ < nl" -Vj La cr^ ^L-ulj^VI oLj^jJI jj] Jju 

^,1^. 4-<-uljJu j jj-oTlH I jut JL^Ij JLSij , JjljLxVlj (JjLo^JI J[a-^ 4j^jj n **i H 

(V)" ,* 

.-a ^j-d aLLc (^jJI lJlIjJI ^j? LiUIi i( j\ju2j>*}\ ^ j-Luoj oL^jJI J>aJI 

3j-^t jJI J A i l iJJ jil ^j-a tjJ^^T t>jij — OrU 4JLud Jl>^J (jrJL Jjj . 1 .(j J 

^jJI (jlSJLl j-A Ijl^-a , perirhinal cortex 4.j ^ ,,ntl La lj m, ^ Tl jl^Ij 

jl 4 .<i ,ntl 4_ljl^JI 3! injTl jJoLill -_yz 4j,,.,i^ll oLa^Ldl 4_J1 J-oij3 




. Lljajjo L^jJ^J > ">lll ^LajJI ^jj! edJj juljj t < ^ ^ 1 1 ^1 Lajuu oLa^mi 

mi Ml jLju L^jj-fl jl J o " ( mLj ^ ,U1 A ^tl t SjjJLJV L$J? j i 1 C I I jlj 

.dj^jG t*T< t dj LqjIj La j<^> mi (j^Jialj ^c-Bj (jx. i±*5t_jJI ^1 4_>*L*. j jr. ^£ 

II <j-a jJ^a 

Sj^lLo 4JLi£La M^j^i-JI £-11 
i JlcI j-iil UrU^J (j-« Vjlj t-LLjLtjJLl <jja CjL^-Jjj 4j jJLI (jLfl t^a^JI ^1 j nil (— <JtJ 
<4 mi Vtfltl J < ^> nj ^jL^JI (jL£ l^b • ^ La ! jjjtj Vjlj CiL«lj-j>^aJL£ Q^j jjfc^ 
<jl£ lib * JutJI ipLxt 4JT (^uJj jLuVl 4_l3>^ 4j| jjfc t<jAi£ JxUj£ jcJLLfl 

jjfcj SjIjlsJI (j- 4 jjjLS^a JlToj j-ll (jp3 i4jjlj^>JI l£Li*lJjjJI ^1 (Jj-^J ^jLflJI 

(j-ujJj n^^— >- 1 4_ul j j ^ ^Ij-^J ' ^ J j ' ^ ^ Cj^LsLj t4 ril" V a CjL-Ljjj^j ^j-^ 3j j 

i _ T iaJLlj j j t"n jJLl ^jL^ i4j jjo-cs V (jJL 4 \ 111 (ILj .< m 11 t a LjjJ jjj^I ^jI jluj_iK^jjJ1 

j_jJljj Lftlu (4-*JLLu U Sj^I j Jjlitll l£LI miU Jjuljj La J ir. i4_j-3jj OjIj ^y3j^>JI 
u^J Ju!uJ ^jLs i3jL>Jl Sjlj^l ^jJL 4 1 1 illTL Lai « 4 *y l"(U Qji lLijI ^Cj.t.u \ ^^_uj>JI 

^j-l-w t3j-_i_>Jl 4 1 ill ^jv.^-) V ^jLi i h i 4 U Mil 1 1 <V o 4 j i m til lZjK i TuTI 
4_oj^Lao 4JjLujj JLdjb *m >JI Lc-Lu i^_iJ*_*-<aJI <Lv jJl ^ ^ 4JxjLjJo_^j j ^ *ti ^Lj_oJ 
4jjIjVI 4_tc! jJt SLpJl (jl Jju-oJI JSLi JJUJj . 1 j j 1 d\ 4j^jJll 4_Ll^j Ldjjj^ djjl^s 
^jj^jJ^J dJjLa jmq (jl VI .CjI m^iIL 4^ajl>JLl 4 j^jjLajjjVl 3Ll>JI Ji^ij Cjlj_w 
i>jUk (jt (clUj (jj^jJLiu ^^Lu-tiJI dL^jJL jtiLoLlII jj^o (j^jjLsJll <*"*^b *^J J ^ ^ 
4 j i^l Sja^. JlLa_i VI 1 Jl_ljw (j^SLi V jjkj tCjl_Li_>Jl 4 jJ,l_5 (4_jjL£ 4_uLlJI 

(JjljlJLjl] C < <r> 4jl j-ll (jl (jjej 4 7t i 7i ">JI c-J lIi! m aJI < 1 1 " ^ JLBj . InnTI 
4j| VI .4 "n.\ -kJI Lj->.^]jj iU CjLjJUcIJI JL^f jjk tiUj SlSj^Ls j-ui j t 5^x>JLj 

juLlJI 4jo>Lc (jl ,CjI_Llj>J| CjIjJl^J ^l^I uj-uaj ^jjl jjk mi ill jJ,! (jl ^ dLi V 
. Luaja^j (_jUhj ^Jjja j^JLo-Jb * Liaj^uaj ^Utj c^^jlj 4jI ^jlnt Tl 



■ 



i 

L^L-itJl o^i lo>j 4 j jJLl jlJ^j . <Ujji 3M 

3j — mi rtll ^j^a l-jjLw (j| ^ J^l Lr J3 JL^>i_j 

Cj^-i^r>jJI ^JjJlj ^jl 4_i_iijLaJU jj-C ^Julj^ . < m jJI 

1 jl^vj-J ^UxjJl 4 1" < (j-c It j % i LLtxAJI 

I jl-laj ^jJ3 L-lojI 4 m iTi ^jUa t^g^ mi ill miTI ijijfiB 

.fwb jyUJ 0>i-^> ^1 ajj-oljj 




( Lstj^tJt-^ LyaLij ^cLlLj ^j! (JT ^ J nj 4jJ-S (ced-9) ^ _ JLu^j 4 g m>I ijr^ o-* 

^jtVi mi\ ^jJLa ciUIi . ^j>-jJ1 (^Ja cr^J LIjL <_y9 ^JJ L}L>. 

^ * ^ * ( nj^SLJLl 4_xLa-pJI (jljUjJI dr^->- . I n j^Js 

I jufc J <<^>jj ^.xsLuJI tjr ^ 4 ( na\ Jli-aj L^L>Jl ajufc /ys IjJLc jjl VI 1 4_iL>. 

^Vij <4JJUI SjjjJI 2uU. \o\ L£jl3 t 2Lii. ^1 <U, ,ML jjuJI 

JU*. ^1 4 JjLu JUuiJ>JI ^ L^LiJl (jru 4^MjlJ! tjl 4 nj^ ^JUa t Jb. JUuS ^1 

Sj^i ciil j L>LMj>. L_a>l^ulj .4-iL>JI ^ Jjtlll ^ 4^>LtJI . I jlj>» ( < 

La jJLa 1 1 t ,<t ^jjl t Tu (jLj Ljjlaj « ! j 1^-5 » CjJlJcjI UjJlLc^ i4jJ^-^ CjLjL_l^ 
jlj— oJ l i U i <>>TL) (JjLoj jlj— oil I JLA (jL_3 i4Ju-*i (jj-jJLa 1 ' ' ^j-jO u-jj-JL 
^jrA < m <i ^ (j^Slj jjl ^^"^fcj Lo JuLo i 4^r. L<aTL^Vl CjIj mi^JI 4jJLitj1 ^ jJI 4ul*Ju 

. (t) J*Jjl 4JU J*ill 4^U 

(^>JLl) . L^^fl ^ o'- 1 ^ c^J^' 4jILaJ1 •-ej^' lj^ (* ) 



^jb^ ^ya .13-^1 0^ L-^j l^-^ 1 * . * "* ^ L**! i-^L^-JJI £5>N 

cjVlJLi <jl Ju*o t LaUl t LilJa5^ *^Vl >jjJI (jrit Jj^jJ* LiLi^l j^sju 

^. m J cjVI ; /Ml <CLa *Vj t^H^ij cjVUiJJI VJ LilJj 

i JL>- (^f ^^Xc-J * Ifl inn) <jja jUt5V1 JuvLj^ 1 4_ya^jj^_>J ! Lj*>L>J1 ^ jJtJ <ji jAj 

iJUuj cJu-eaJI ^_ptJ 4_lL>- lLJLlA ^jj^j (jl ^jj J£ ^3 ^ j 1 u t 
.^jLLdjujj 4_jU 4j r it) Ls tiU J 4alu ^j^Si-Lui^ <<Lj1_>J! ^JLA ^Ldj] nVt 

(J-uL*IijJ1 jljjl ^aIj J. ^ i. u 1 J * ^jjUojj-u Ajliv. J^ptJuu-u t Ju Vj 1 L^jl cTjJljvj 

jH l!jLLlj>J| (J^lJ ( jja <±jjJL>J1 J 4^_ii>JI <d*Jj (dJA 

(jja ( ^jLLaj Mill 4jlj1jJ I 4. r^rtll f j£. Jj-ea-oJI IjLA LjjjLJtJ . W^^jj,^_4j^£J 3^_j-uanJ 1 

tjL5 ( *t ^v^ ^Lc ^ ^jUo^j^JI LT i£: l-j^^jJI ^j^uSLij jjLulJjj Lajui£. 

4jt-LbljJI 4 n -nJI IjlC L*jj3 t^Jutil IjLA 4 jLr ^j^SLj La ( _ jr JL>- <j^j3jju V ^LjUJi 
Ci <jo-i T (jLLd^_4_uJ1 CjVLjv ^Jajlj4 (jl Lst-tialj .i.*ijJ Jo j n o JpAJ 4_jI (j_4i 

4_L_t^k_>Jl ^jUa^wij ((^j^jL-cij)) ^2>>- \ jJL I ynlalA (jl5ja . ^^jliw 1 ^ g idJJULjja 

■ 



pjb (j-u^j 4 i ill Lj j-^-LoLtJI j* J *' * ^ M J Q J^g-jUl ( ^ M Ir^l" \ Q |J| i^jt-dll J 1-3 j^O 

(( c_»Li-caj))j i ^1 < mi^vU ^paj t"tl <La- j " \ tilJj * I o j mmt^-iA ^1 j I I jJL j-^J 

j<1 miTI (JL^-C tj^l i rill jr}J>*jG j-O 4jjJ1 jLL>^J_aJ jjjL>.JLt1 

iiJj " mi a tUj-*w cdLxA j^-J V Ju9j . (j-ujl in ii <iVl 4-ss_ljj 4 i ii ii*i ^^pajJLLi 

J mi ^ jo i "n <LjI Jo"< -nil j-*-£ < 1 3-^- J— ^ (jL^ jl t^JiSUj idiVL_>JI oJLA jo 

jL?- "mj I Jl^J jJs iCjLfcj^l j-o jl i_u_sLlL-c jLLai*- uilLufc jL-^ 4_j! 

L<3 Jjb (Jj^l (-Laj>Jl jL-£ . jUoj "«H I ) Q <j 3jJJ ^yJj I SJUJUw Cj|j I r^l f) 

j I Jl>-j jj^_cuJiJI jj-SJI c-tl j ij*i 1 11 (jr *3 LujjjLjJL^ (jyjQ (j-u-aT (j-uJ^J 4 n mm^I 

^ n II j Us JlLxi tjUoj kiTI c.)„,> <,n**i (jt jlII oLcLsLjiyij CjLj^I oj'vll j-« j-jJi^JI 
LoJj Ljji < h\T\ (jr ^_3 :5j jU^ Sjlo^Ij 4-^ " mi o 4 n iro 1 1 ^ j *<*t *(j-u-^J 4 1 miIj 

.oLLl?eJJ Ltib^ja t jLLsj ta j_uJI (j^SLj ji_j (JLftjL^^M (j-u-aT ^1 Ijl^Laj . I ju 
on! jlIa .olili j£. lj jSuuq 0^5 ^ Iju jus jl£j3 i(jr jLi!l j^UJI jL>jyi La! 

^ 1 nj (jl-Io^ i_a!l j^o ^^oL^- Jjjj 4jLjuall 4__>.U>.jdl jl W*^ ^Lc (^jjS jj-H— jj 

JaL>ij joisys 4l or (Jtj . 4_<j_JLu 5L>-L>.J ^yJI (j^>jJll jl (u>*^0 ^- 4 3^>- L ^' 

^ <jf VI . (jllaj^tJI jl L ^ r Lc JJj Ja! VI jJUj jSLj f<J LiUll t j_i^l j Jl^w 

Jjjj (j-ujj j-lo I^jj>-1^ , \$ (mil (j-ujj 4-aj^-i-u (jjjj^-loj ^1 JjjI t4jjaj^JI CjLi^j^-taJI 

L_al mi"KI dHj La (jl^-j-i-u^ .4j^_Luaj !iLiij Ijl^J ^>a£. j-uL^iJIj du-uA 1 Jl ^jfcj 
^Jlo tjlla^jjJI Lkj-i-ub CjL^9 uilLtA jl Lj»-<^>lj jcj-ucdIj mi Jl 4jjaj^JI oL-oj^-loJI 
( ja/_^_LOJ ^jJulII 4am,>JI Lu^>* l^j 1 1 n jjSlj t^>.jJl (jUaju-u 

1 m J^j^j 4jl < fifn^"'^ (j-tjjij 4_4j_^j— i_u (jjjjj^j^ (jr JL->JI j_jLj_jJI (j-tjj^ 

CjL*_uJ^_l-oJI ^LqJX. JL^Ij t^j-i>- \ 4_ljojj CjL_i-ujj^-j_5 j^a «4_j^ojj Cj\ *<j 'V)) 4_5^_t_<a 
ol^tjl ^JLc < ilri il ^ 'WO j*Lc (j^j .^ii-w o^J^ jLioj-i-aJI jl ^JMJi\ Jijo j^jju 
1 j 1 "j^-J-iS 1 m v jSLj f<J «u£jj_t^)) jl_>- jl L_al mm^I JLlC ( ^ (Ii f (jrl^- L-olj jLlo^-j-uJI 
. Luaj! jLcajVlj jljJ_flJlj ^L>.jJI tj^LX-^JI mJJl! jrUw ^MlaVI 

CH 1 Cr* J^' ^-4^ ^ LH'JJ ^^H-" (J-"i>^ 




\V P9JUJ9JO 9 jS 



cjL^JI /,! 

^-utu>Jl (j^B <) i (Ji-lj Jjj^jII ^Ij^oJI jj&jX^ .jS-t j»Lfia£. J£ (jjl^JI 3l_p» ^LjI 

. (jLLsj-j-ojl ( ^ < u <n (jl (j^wOJ 1_AJL>.J CjLLpJI (j I C <-jj till Juj ijLiJl Lj5L». 
L#-ij _ 4_j__aj^ CjI n 1 <a jjjSL} jj! (j^ft-i (jr lil CjLllj>JI £jj 4j| JL_J1 JU-a jtjuajl 
jjl 1 r f ^ <ij cr*-^ £>*^ 1 m Lib^Liw (J^j>oj . 4jL>JI jjQ-i Mil (j7 lJ1 CjLlljjJI 

JLju La LSl_t3^ £aj*j>J| {j-a A nifl 1 o£.4» (^>-3 i4Jj_aWI (j^J f^J-^ (J>"lj >*jj 
^Jj3 '.Cj_3oJI ^Ut a CjI dJLA Jj t <"m l-o^oj (jl 4j^_i— >J1 jj_aVI Qja <j1 ^ ^ .dJj 

Jy>-J|^ < ^ 1 m"* J| ^3 4_A>- ^jjjL^j \ * * ^3^3 * 4jt u'iW (jjj'v" 1 11 Ifllji nil j Vn nl 

J^S- 4_U5j^J1 CjI H>Jl (Jjt nil JjUdI ^-JL) 3^3 lLILlA i LcjJ lj^^-Sj 

jjLscj-uJI ^j^vJu (Jjuq jnUIl CjI i una /yi ^j-r i"i" julC ^ya ^j->- jJj 1 J^dJ! 3Ll>. /ysj 

< ni^l (jl 1 fl" rt jhg CjLLlJW t( IS^II li.l.l"< qj p 1 n -»JI ^jl ^,1^. .jn<| nit I £J-JU3 

(jyJ la .4_l^JI CjI mt-U ^piSjJI ^ OtjlSJI CjI n >JI j . Tumour suppressors genes 

CjI m >JI (jL^ a *i < 0L1 I fllj t nil JlxC <jLIa^ <»H ui i 4_l-<ijjJI CjUj_j>J( ^jI (j^>- 

4_iL>JI jjseJL>u L^jI Li jj-i I ^ i^P-ti JjL<ju4j 1 fl" <i j h^j 4_»jISLJI CjLLoJI 
I jl VI La) y.r»- i^y* I ^ nl Ul V3 1 1 ^ al < n ,1 ' J j La^qj SjjJ ^j^a ^.It.t, ,,a JUil 
jjLstlb j^ylbc-S (^LjJLjj . j j 1 >" 1 1 j,L>. jjl 1 1 a jl mi Lujjj <LlJjjQ L^Ijj I C t nr \t r> I 
JLjLuj (jj-AjJ Lt-a L^jjJ 4 jl-^ tjl f^ya <U JLj V ^JL^^Jll Jul) ^oJI 

^jSLIj t LuL^j ( J-<Cl't ii o ^ jr. ^jal I Jufc^ . 4 1 jit <"m L_flLfljJ JjudI^jj LT^3 jlj o"i 1 uLj 

0ajG_i JjudI^J^ ^ji^JI <-J^^J (jyi^tS . 4 K i"il ,| 4jL^j ("< 1 njt ^JlA 

£>Jul) < s K rtl (jU 4_iJbit-6 CjI n >J CjI a jl,»J jJLuajj i Lj^LJkJI ^ JljvI ^3 jLifu l£J^L-u 




i \ ^juj ^ oT^j ^j-* Jj^ JLjJa 1 j < rt mi I <1 

CjI j CjLL>J I (jr fl V^^j j^a 1 ^jl mi^Lu J^-A 4_L_o j 3 

^ri^ jLliJ *l J^-V £pj cr^ J j ' ^^^ t *fJJ^ Ltjl£ OT^ ^3 

^<ul-jJ3 mi ^ a (jr^ 1 ^ La I t jj) ^ mi Sjuc ^JJ ^jlj-j -»J I 

t-o ^j^v ^Ja ujVL c-jjjLi cj! a_>.| Jj-Jk jj-^j • I j-j i a 

.(jrJ-jJLJI <J^L>. \$ts\-rh\ ^ j mi Ml ^j^q CjLLlC (>d JL^Ij (4-cljj 

m^j) < n <t 5j 3jLj A * miVLj i I" II c— >1 n r t ^Ja ol m » II ' " *j ^ 1 3 

(jLfcj^J IjLAj i^^cr^ (jH 0^ * T *"J (J^l LTpJL>-^' J *(P53) 

t ij) LLa j— 4_oJ I ^,1 n miT (J^JLst-A ^^A_*_^ ^^(jyj >jj-LhI 5_jSLj-LiJL^J ljjL>o ^Ij^J 

I JLA j jiJ * Llj I t I j jJl 1 JUfc j mi t \ I ( j^s (jrJ-C-J k"' a Jjt j— >>t j m^ 

^^JLc. C-u«aJL-aJ J— 3 Ju J ^jLLaj. < (i 1 1 C_)Lt_> I <j! 3 7i j II j . c_»Li^Jl 

oLaJlLo ^ ^ Mil ti-Jlj OJ-^ 0' JjLtJ OT^j I <G-£:ji mi ^yn 

JL_JU ciU j— ( / in o jJlC aj \ t mil 4_ > J m"i^ < (.Vl <Ju jJLl dJLA 

CjVI >- (J* ' " ** jn^ ^ OT^j ^Jj < . f In < 1 1 e-tj m-i 3 

oVL^ ^ 4jUI ^yS (j^ t. < «~) ^ jJL^V 4 .Ldiill -iLjJjj -cO'-" 1 J-^ olio><»til 

Ju^UJj .3j£La ( _ ;r 3 3jLc elU j 03^dL5 i^jLLl (j-b ^ •-i'MJ 4n.iii 

4^_«Li]1 J,„tl c^Lt Ijjj .(APC) ^u. ^ <uj jxj^JU jjLS 

.(RAS) 

4jJLi 3j^L> Ijla ^-jLc. Ijjj .(Adenoma) Ljiii Lajj ^ La Lr ^-u L^jlJa 

■ 



<jl tiJJjLSj i4_aLjJ1 Jl o "< ^Vi 4 j f.r *t ^fc L<__-a <_lU J j i j « n j <4_JLiJl ^ AUM 

4^c j*_i_u 

4 ^.mi i jjjg (jj 1 iy_xj ^ < ^ f t i n j ai t(^g J.-JL 4 _^L>. flirt a CjI'm y 

j^>i nir (JjLa I fll"i <\ c^aljjVl Ti , ^^JJ £_jL£ ^Vl^* ^j->a 3jL_>-lj 4Jga jjj * 

iLuuLij t_ijljV I ^j^lm] 4jj J ,jl La^^ , <Uj^lu Joj)i i-^al u_oljVt 

L>L>Jl c-iL.n^ LT k: 4 jlr 4 ^JJ Jj^i Lai ... rt'tl L>L>JI 

^jJI uj-iIjS/I < 11 ^ (jr^ 4 1 a jflU Jj-ta^ju La ^jLcjjjj t^jljj>Jl 

Ly i*JLL» LLicjul ^^->*j ^JjJl 4 .^^^j^Vl tljIjjilaJl uLui^ (jr^ 4 f 4i j ^Tl 

. (jJJ tj-MjV^ tjljtjjVI Lai j t iiiT. j AUH'a *3jj^ CJ^La. 

t uo; ji"i 1 1 ^3 LLa 4JJLlj& j_jo i LLjLlj>- ( j J <i ^ n C Jfi ^^fl 1 ii C 1 1 ^ "1 1 

^Jj jjii_*Jl La j*l ( La 4.i_(_u_) <jJ Lij^^ » 4jv ^ V^.Ju ^t^jMa L uiLml 4jV 




1 $ j*3 j LL)j i >i \ \ J in j * 4_l3 < j.M.i l ..»,j ^ jd I JlLJ I ( _ ;r ic I J 1 <Ti r I * Luo t ft <^ j 1 1 
Lj y3 0*3*. \ $ Jl * L*J (j*jj-U 4_3tjl£LII Cj LLlj>J 1 ^"1 mi J jpa t j I ^yJJ 

• 4_1j 1—3 j ^£Lj Lojj 4 i j A j 4 j i'^j^a 4J Lstj Lua J l^J 1 t ^ A t V ^^j 

^ jJI ^jjL^^JI L-JcaJI ^■L>Ji < JT lc 4-<a*>Lc jufc j I lj j "i*C Luj^jtJ Lo->» (i j \ $ 
foJl t tl J^Vl ^jLc t^j^-Vl CbjJLl » mi I ^ j ....jlS&J \ u \ r ^ a 

0.5^-** ^lJ VJl j * 1 ^ . A** 4_j_L>J 1 <jr S ^jjJU 4j5cjL^ CjLLjw (±J^LjJ 

(jy Zl\ L>L>JI jjlc <jf VJ t 4_JLJ*j (jSL*j V L4J tiUj 6jLau jl 3j i ts\ > 

L*£j * 4-JLtit3 (j^-CJ V Lftj I j j i ^ <j^£Lj J L£Lj Lul j ^. (j^aj J^L^- 1 ^ t itr> i 
J L_>. J£ ( _ ;r lc jJLjj V 4 i mi*) (4_JL>JI ^1 mi *>l jj-xL) j^o-iLa 4jLo <J£ 

j j r V^jj (JJ^J j-xb^JI I i\ ^JJ . 4-flj-5 J ^jjj mi r ( _ ;r lc JU^-J V 5\ j -w < n m 'i 
(j^J J>j-^ ( £rL^->! _il (j! 4 m t SjLiiJ ^ nil JuLc CjJU^j 4_j1 ^^Lc .iUhu 

^jl jJL-jji^ ♦ 4_L« ^^-^ .5-^ < nil (jl VI t4.Ljl ill j ^jJo j ,3. til 4_j_je_3tj 
^^yJI £-5 1 Juji^ . OT^j La jJfc-> (jyic- 4^l-1j L_)j_LajkJL I LjJ ^j^o 3^-Lt_<^3 ^ 
t—jjjfcjrfl, . (J-*£. J^J^b jl 4_ijLl>. 4 o fl.<a 3^*3 4j < (J_<jjlU CjUaJt^o 
dlLj ^j-A 3jL-Jwlj J!l 4 i4_jJL>JI 4 j Tjj ^ a (J£ OT ^ j ~j jl LfcJ 

J-^J ' J- "*' J ^ Cr^jL* J^>^ C^>* (jr^' j m V m i T I 

(±jj>.1_jJLI c_-uSLo» : Jj j ^ ^jx \ % j r'ii (Jj n"t clj jL_>J I JL^-t!u_<3 ^1 4_xa^_5c_JuJ I 
ot-J tiiiij i^L-iiitil I j^a! u U«j .((^1 j>_a j^a'VI n.,, :4-_uLL>JI 

cJi^^j (j I 1— al : jr}Jjl j>x !j— « I 4 j I jkJ i t^j^-l Cj Lm ^> JjjLJlIu ^^-J> 

i L^-*>LuoJ ^Tij ^""w ^J-g-fcJI jjx. * ^j""*^ LaLj j ^ mi*! 5 cJid^jj t ^jL^jJI 

. l^ Mirt*) JlZi (jl Lo] 3 




ij^ili 1 Jl_jlj (jT ®^Ur? ^ lt^' l-lC-LjJU ^ I 4^o^L_c tiJLLAj 

J-^Llj Lyllll <jLLj— lJI Lj^L^ CjS J^l-i f jJI n <jl (j-SLqJW 

(^U>lj *!uJl i_ilLj _ jAjjJJ JU J :>. Cx^\j ^ <t ' J 1 ^jjj — rnil ^1 Oji Jul J^^p 

Vjl (jlafi.t ^jJt j^aVl ijjUoj^LJI <jl >J-^- S^^*- 4 J^-^ ^ <jH-^ all 

JLcjJI Lr u~L^\ SjUcljjl 3 JU Jl_>J1 ^y-AAJj .(jpJJj^tVl 4 o i J (jUoj tt\\) 

. 4_jj-o jJl 4j_cj^I (j^ 4 ft.^JI oJlA cJlS (jL) ^LLs^nJl £^*L*J 

jljuaj Jlj_*-^j J_jlS ^jjJI Lj^L>- (JjJLjj JiiJl^j La LjLp-l <JJjJu <jl ^,1^ 

<jL 4 Tijj a \ $ \ L^LiJl jLieJul l-Sj^jlj^ t Jj> a "n ^jt ^1 miJ ^1 r. ^ jJ^>J1 

5 j 4 H ^ cjjuvf o^-J-^yi 4_^KJi^ (apoptosis) ^j^Il lhjII 

,^}L_«jj jjfc oV ^ 4_Jj (jL L^LjtU ^>^Ll 0^X1 4^! 4JjuLa 

tjljLjjL Ly JjL o j^N T I ^^LbJIj ^j-C- i > i^jVI ^^-LaJ ) ^jl 1 1 a i o j* 43 ! 3jLc (J^J 
. 4_i)t_caJ ^LtJ? LaLjJ L-aMjjj 4 ^ mi ill Lj^L>JI (jr^ " Lfl^V 

^LLj^I 4JLv ^jlS^ ^Lii ^ 4 i^t ^ 4 U n\ (JJUa S^-^IjJJ Ijuw 4i-J^ 4jL*1^1 

^jfr ^ILj n *n ^ajjJI JJnJU ^Lfl - JUu j-^L*Jl * j^j IaJujL ^JJLJtJ 4lLyiJLl 




• LiU j ^jXL 4_iL^wJ j^jjLk £j i i ii JlJj-^ (Jo «.<u Cj^SLuu Jl_>-j 

4j£li^ i j _t)7ij Ls-£ i L)J Jj-Lfl cJiIj (j>ut i Jt nlL CjL>.^L_«JI al\Jt CjjLJtj 

LjjJ ( h I'll Ijufc ^jUa iLiLIj ^j-c ^^.3 • LM-JkJI JJLJLJ u n<j V < n l'i 

ju_oj £>Lc 4Jf i^jtU"ll j^ljJI ^ 4 ■ m.j t imVI ^1 jo j<tl ^MjJI 
JjJ J h *i lr J_J jJlj .4 111 SjlcLui a u \c ,\ i ii >Jl JlX-1 < nj tjLi 

jl JU-4_u_)^3l jj O^Ja-i-uljjlfl *IjJj ^^L*-J1 j I ^Ljtuiyi ^ J. V" 1 11*1 La JuLc 
(JjL-l^jJI ojufe _ ^jLLs^ Mill 4-jjl <i j*C CjL^w^I r. 4j^Lj (jj-^J - ' " J A Lj;J^ 

4 uULujI 2L^y_c j-jJLjJI I jl^J o^-J *4J i nVI 3Lae_3 jj iii ii "t 

L$l£ _ Li Ll-u j^_J I j 4_i \hX Ij i ^jft**i i nt,jJaJ Ij 4jjJ I ^ I jj I j Lo^jiLJL L£ _ > 1 1 

c-ii J ^pJI ^l^jVl ^j-Aj :^!M—tJI ^jLflJ m^JLjJI ^jLLsj^i o ^j-c 4_t-L.4t-a ^1 ^jl 

^jxl " j j LlLd V I ^jlSLfl j j ^ L-i coo < 1 nj < 1 U>tl ial 

tj? iLllij t^t mj t4 o 111 7i Ul Lj^L^>JI J"i nt J^ol^c 

Lol , « In > 4j3j1 (r-it,L> IjjJ-^a 3 ^ J^^W >j J J r ^jl^ ^jLq-iSJI 

^1 Jj-^^-jJLj t-dijj 1 j \ ii j hi ^Lj-o-jSLII ^^LiJl (jL^ (jl I ^ ■ * ^ * IjJs^jlj 
j-^LjlII tjL^ I jLfl . JjL-flJL Ljj^Ut a ^ ^jl jrtjj jl < " ^\ ^l>^J 

^j-c 4Jx1j1_c.^ c 1 nr 1 LkJuc ^^^SLcJLl £yi (jj)^ j 1 11 t , V j nj ^jJ (j^l xiy-tSLII 

3Lj ^> /yi 3j j vVl jj ^ Mill L <il*_<v ^jVI jL (JjlII J-aV| 3L»L«^o 



jlJ^jj jlL>JI J^L>-I <-. f : 3l_ u>J ! cLul ^j-*^ ^*-» t^-c- jjI^Hjj j "1 
4_JT ^ylc ^ t 1 *t)j . Ij^>* ^i-l-Aj t£j^^>Jl ^j_^o^jj 5jljjl->- Lj5'U>. 

jj\ *\l \ \j j qJJI cjUI r< "i u/L) <-uj <j? <LLqI£LJ I cjLjUoj <_uJ1 

4 V>-»- IT! J <r < "i~ C^al-i La t L$_a L*-u-oj I ^ Ir ^_jr mi" CjI Ij -tj j ^ >j 
. JuaJl jL^oVI ljufc (^J! J-^j-lJI 4_2j^1d ^jVI i n "1 Cjjii*.! Ju3j .IluUI 
dcljj ^jl I < y **< <" 1 nV ^ji < ci iV I ^j-A dl^J (^jJI jL-^oVI 1 JlA ^jL £ jjj 

CjI m*w 4_ooj jJ 1 CjLuj>JI *^aj^lX\ Cj^JL I ^LuaJLI 1 Ju>o i^gjJ>- I 

^1 iJjfcJLj La 1 i/ijf t^^Jj ^JJ*-«JI O' ^1 1 J) ^ * f ^ J ^1 ' ii ri'lVI (iiiuj 

« Myc » dLLa <u^ulj t CjLLL>JI ^jub juwl 4JL*. ^Ja jlj>oj . 2uL>JI cjj_* jL»j 
1 a ciijJL! ^yJI 43jLil jjt iCj^JL!^ ^.1 1 h n't VI jLjj L-*^° ^jlSj cr^JI 

icLajJI CjIjLJoI Jam La V rf j .cLSjJI CjI jLJuJ ^ o < n~\ 4_l>-jL>* -J_«ol jX. LijaJ^a 
tiJLLa SjjJLl 4 i m a $-£>9 ^cijo irnll 1 3 (jL^ i^-aS/l^ .^LojJLi OjJLl <l\ < i\ oj 

iVfl ^_tJ ^j-^ 1 ^^j'La^J? i-d^^-ii Jjljv Jl£ t jl t i ii ^^Ja JlJu ,j| ^ Ir 

jIjuoVI .iflij ! jij-jst^u 1^ null (Jj-Sj (j^Lc->J1 U^fl^tj 4_lL>. ^ I ^j! (. h MAj 

^jLj * JuljV ^^j^I 3j) l*>^. ^jLaJI o i ^> "< H ^ i r> 1 ^ ^JLaitJ .^.LS-jJI (J-«1j_jlj 
Y II ij? _i_u j iuiLjl a ^ 1 4 <i l**i a 4-_j CjI m 4_ij^Lj 1 t a J^_Jj-j 

<j! ir>U 4_j_L>J1 juul^a ^c^uajj <_^l^ miH ^LftJVI ^ilaj JlJI I JJfc j jf 

.(((LuUoj^iuj) Ijljjl^j 

^ IjJ I LjJLj>»j I t^\\ 4 1^1 n 1 1 oJLA ^JLjt-Hjj . I JLA ^Ll^ < _ 3 Ja Jjj 

^ 4 I in ii 1 cr^i o^-laaJLl J^LlILj ^jJI ((^yJlj " -^Vl)> ^nl tJI ^Lj 



j^j>ol Uj 4jjL-SJLL) 4-j j A j 4_L_ J-d_i >4 La ^1 J^tlj du\ VI ( 4_l_Lfc 
CjLjljL" "ill JuJL_5e-Hj < " i it Uq (jt jJ1 __ U I JljJ! Jjf £j-u 4___j_J__>J I ^ 

J j u (ill j-A i^Lstj (jl_> Jjla (jS/ ijjjj j_jL>JI ^£L±Jjj Luj 

3j-^» Jj^ *6^1 . ^LLj___JI ^ylc c_jj__»J1 j j <i H j -j ^-jJl 

O-* J-^J 4 c_> jJL) I Lcj j mi aj___Tfj JjUs 

udH j? _4J_ jSjSu* _yA. i uj *_dJ_ fig ntl 1 ^1 

I ___J Uo J <__ LlAj . I 4J___u_o _)-*- L^-c JLjr"t.Liij 1 1 j-ji-i --> JUai_j 

JL_u_>JI ^>_Li- Jj i 1 11 i <g mi _)___» L^_jL_ (jj-uji^-j-- Jut_i c " r j j 1 ^» I 

. (<3ij ,4-O.m. a J^P- J-J-c t - M (^Ja Li__j| _iUj J_t_Jlj J-flJJI Jt nj J__) jSJb 

^ U j 1 n I L _dJ_ Jj-oj L>L>JI ^.ic 4_J_1 L__w _dL__>j 

jJUlj Lual_> L-ul Mir LLljjj^ t j-u j n H _^ jjcj j tSljJjl __l_u_>-j 

I (3-UC _u 4_}J — mi J 1 1 c_jl — 4-OJ_>J| ( j-uJ(J__}-_5 L-< J '.'>JJ *olj-> 

OV^-j __j J j . * M i l L_a_£^J I 1 $ "t j (^ n^ . u>" Jj J ^ ' J-^ J-^-stj^ 

jj_ Ijlaj - LjJI jJLl ^-9 l_&JuJ_>o _>_Uj V 0_j^j___*J_6 il^JMj-l _dJ_ JLaj 
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I ^i^tj 01 (J* <,'.' <...tl 
. ^ ^LdJ I (jjjjj-t^ ^jjuu C t- L c-U 

>o ^jJI £>LJI <>« ^IjjJ! 03 — I,, "Ml Jf; — c ^LUj — uA\ j — j — L 



L>L^>JI jjl LT lc 4jj_J9 4_J_>1 a r>t i cdLlA^ . 4__oL)Vl di L)j3^__j oxj 1 j-^-J I 

4 j i jj ^ 1 1 Lj^L_>JI 4_jU3j Cj_>o Jl_>- 4 j <n ->Jlj tJ^J jtl 4_j^^jj»j>J| 
cJ^tiiSJi tjr A L!>L_>JI oJUfc 4 n j tt, i jJ^JaJL) 1 o <j *f a j£Li ^^j^-l-u Lj^L>-J 

t <\ .^oj^-ill O^JLl lJJlaS CjJlj>-^ t^>Ul I Jul) (j^a 4_uLit ^ I ^ 

4.i f j i<i Ljjj-5j (^j^tj ajj_3_*Hj 4 ( ii <^."w n c ^Jlu ^ jJl (j-LL>JI ^j^j j a (jLs 

cj^JL I 4_l_>j_t. j i u ^^LJ I ^ l^t -o^ . ij-U j ^ L_<3 jl Qj-ij A[\ o^ 4 -^ 

j JLuoj i 1 fiLa-jvj V (J-uoJ (J-A < ■!■>! i 4_c 3jj_t-aJ I JUfc ^cj-J J i ^a^_JL I 

CjI m ->~2 \ _ t \ t n (j^>* 4Jol — i_u ^^LJLllI cLlIil L;r -3 Lj^ VlT 4 j rj o 
L^j f j ljLj_3. 1 igl o * ) ^ 4 j I ^ ] Op 3 ^ <J?J—^- ' ^J^J . ^ j_>- I 

J ^-a^-JLl Cj^JILj Cj U j m r\ 1 1 1 4_L^-c. Ol-^ i Lr^^Wj ♦ ^a->I 1 j ir* 1 

4Jj^_iJ I L<- r >s j-a Laj^ju q ^SLTi ; 4 j r LlII Lj!>LJt_lI CjJU*_j ^LjLc-* 

.^oj^JLI ojJLL LMitU 4_l^12 



vi 

4 i inLlll d)l <i <^>TI JjVl (j-* jl < < i y\i\ t^LjJLjj i^oj-JLl 




ajUJI o^LiUI o«jUiiV! jjjLUl ^21 (*) 




JjV *Lu! Jlj>J> ( 4_iJLi]i j-a 

<J£$A JLdi i Lu^J Juu JUu ^9 . 4_ulj^]| 

4_J1 < nj*^* LsjL-ti 4_Lo (Jj^-J £)! ' " * j *l>°J^ 

Lujitj LlLcLjc-oj (j\ i4\* n\ <jl < i 1 1 ^^i^. (>*->3 3JUJ 

^JLjLjO I JU-JU (_^«JJ (jV 1 lj, li mi ^tjX.L (J^3t_l Ljjl 

2L5l^JI SpLjJI ^Ij^JI ^jL^jVI UJ] 4^3 ^1 

Ju9 (^L>. JUw^J Ljl 1 n't) (jy-uu 5-^-3 ^ JLA I nlS>J {jr 2 




P9JUAJI 



o\ MrtT JLaJ . (jj-l^JiJ I (jLLsj^-u J^jSLj \ Aj* y-u$A $y£> {jr^- Cf^T J^ 6 ' Lr^ J ^ m t 

q^SLj LojlI^j . Lc.jlj_« Jlj L* i^j^-i-u tjr (-u fjji l-^jj-b lj^-^j 

CjIjJL£ JjOJ JUjI La J '« a njVI Lai w ^ ^ i 4 n t s\ T j AjJLjJl*. CjLuslAxu 

( ^ ) MiLLa J^CJ ( ^ r Ll 1 ^ Q < il^J A^c-Aj-LA CjljjJLal LdJjJ ^ .\ I ill iLyjjLSLfl (j^J 

^yl!! 1^ tnrti 4 rtjlojJI (^-ijj L^jl ^ylc J JuJ clx^ j-Lj jj£Ljj<i ^jJm ^ fjj nit (j-uLjl 

c*jL£ <jl jlju jl^JLl I SJt ^yJJ 3j a nil ojla Ij-j c-^j! jl^) . 1 ^ jlr rx> mij 
jjr !j 4 ^1 ^JL. (Lt-£ij Jiif (^Lv : jl^I j I JuJll ^jl ^-Li .(4-JLl]| 3> n^TI 

oLnJ^o 1 tn\\ tlLIj < ^ / 1 U "j *— )1 'n ^Jl ( jj<3 ^^aJj 4 mi n \ ^^JaJ\ Jt ri i ^ 1 a 
JjL-jJL) Lj^j^JljI J_3 il1^>JI ^j-lua! 4 t j jUtl ^jl (^Jj^U 4 n M (fL) J-TkJJ . LiLg. <-o 5 

CjLu^jJ ^ 1 nj ^lil il t^i oU Lot * ^ fljl ^ 1 m! LjJ ^j-fl 4_ijLulJI J-ojJI Lft-d 

^-uSLJI 4jl^J1 ^ Lajj^j * ) ^"IA ^Lc ^ Lj u< Jl ^ c.^cuTi^l ,\ rt> t jujufcUl 

VI Lj_l 4_1jJUv. jJ^oj V :4 t In n~ Lq-lA j^Jb Sljl 1 4 j n j rt T I mil U t_fl^UtJ 

*(( JLjJL>iJ» 4_cK JLaej LaJLlc VI JijjJI V j^i^ L^jL^j t Lfc, \'tc IjJ j-La-a-J 

^Jbj JUJLJtlll CjLojjjJ JjJ-OjLLljj 4jtALtJ ^-J-U J|JJ j*jL5SOJ-ol ) ^VV j*Lc ^yS 

i(jr\ a ts>s isr 3 (jr J-u^j j n\\ Li_i ^j^J l3~^ t^-^r^ jl j " ^1 4-) ^ ill 



O.lLs lj.Lt OJ <jl (J VI J^.^i til 1^1 j a i Ijk^utj .^jLuljVI 4_«J,l ^ Jl9 «LoJjjO)> Ll J 

. ^ji ts\isi ^-"<U j-i^l (jjjjl j ' aj ^<J <jJJ J ~j-A ^j».utLfcj>- (jfi <1j>*jjo Ijp lIjjIj 

^3 JoL^ij J£ tfjLi 1 ^Lt ^ IjjLjj .3_i_jj^>JI L_^jJjJ£jJ1 * jut 
dp! -V ^-^ ^j^t ^ i. Wk$2il\ jl-^ Ijjs^cJjI ^LJjlII 

I JL4 i V \ Jj ^- (>*_J (JJ^J IjPoLiLuaJl (^^3 4-C 1 CjI m -wj Ljj^jj^LJ 1 

jLoj^L^f ^ j^AJJ-« 4ul VI S<_L_jJfcj uUj ^jLu <j^-*f VI Still JU 

4 mj^H iUjl uiaUS "■ m.I Jl <j/\ 3 ^LaVl L_JL^ < ^ WO ^Lt 

fj^flJ ^JjJlJa t4_jJl jJu3 41>J u_3lj_tl} *»o Jljw Jic \£jj-a\ J& 4_u1jjJ| 

tjjj i Ll^cJj Jj ^j^^Jb JL>.I ^^-J-4>L<i_>J 1 <jlIiJ I I l_Uj , 4 j ii n r 1 jjjjo jt-iiJ I jj J_) 
^j^a CjI j'm< i it ill < r a ^yfi LoLaj ^y^Li^i ^JtJ ^j^. 3Ljj>J1 jLc Jl3 

,o^Vl djL^^UVl Jul 3^1 

^^Lo.-c-b < JL^-cSU Jo j -nil JL>JI 1 jut ^Lal jlUj cjUI^VI ^ ^JLc 
j^ls L^J < r i Li_jt_jj j_j V] Jt AIL J^iVI t—tTuij ^<Jj <Cr £.l i <^tll 

»4jjjL^ Iju^ 1 JLL> L^jlr, Jjt^o (jl jj^o Jal 4-j^ < 1 1 cjLLpjj^JL} LiVflj^o 

^ mi j j ii ^jj Ju^LjI 4^ ^jI' J"^* ^L^^uI; do IS 1 ^ nil 4_La^>J L^_JJ I " f j I "v- j^jJl 
lIjLSjhujJI L^jL^tlLoujJ C_>ljLiJU J_Ll^J j^yjJ I ^ J ■ U"Ti <jjvjJ^ojJ1 dl I a j l\ T H j 



(dj'ijtII 



^ UJI (j-S ^Inr ? I j VG 4_ljIjjJI 5 m>, Vigil Cjpl 4 i n a\ C^jJl ^ 

Jt3-*J l(^L»5JI cjr^' (1)^ < M"V a ^ f»a L^J <jl j i (ill ljufc ^yJS 4 qKIIj) 

jjLjj S^ljJaj 1 **< J ri m (j£L<U tlt_j-s*u *4_La ^ < ii III ^j-u^L-d ^ o 1 1 1 4jj._i7i.SLi 4 jl-^ 

1 ^ <4 J£ n^j^iiuJI ^ ?j-,->itl 4-Uw| JU_c CjIj JL-Ju £ya Ls^T (J^>iJ i^j_iiijJl LjJ 

. 1 {ft i <»ijjJ (j^SLj J 

I JLA J^_aj a . Lfjjj9 ) * ^1 c-m^JI jj-a ^Ij (— 3j^>- tlrSf^W 4_j-3 i- >-aJ 

tLy jLjVl Uj - 4_jUI ^ (jh t imIj 4 * i , mi 4 "< j .in jJLu ^jJlj ill 
(j I CjLLj__>JI <?JUfc (jj-lc jj-j— *JL1 4 ^ jjio ^j i_u I j , i ^- j CjI n "*JI 

t VjL9 .(c DNA) Uj 4,J&o nu t ol tl ^ Lilli^o Lc^j J.« mVLmi'» 

Uj ^jj ^j^o L^JLo j^jJiSLlI {jjKjl-< a j . 4_lL>J| ( _ ;r jJt Ljj Cj|jJL-tL JtJ-^i ? j-^j 
4 o f pLul ^^,-3 oL_lj_>J1 i j^o 5j trt "t V <vj 4_3e_o-La ^ i <m L ^j? ^5 _ Jj— cwjJI 
4^_>. jJI ( j^o * LbjJ ^ii^jm J-toj^JI ^JUb ^j-a UjiJ I V.i n ^ ^i<n'l LoJUuC. J . L^LqjxjJ 
^jJI J-«-lJl ^-i (^1 1 J ^ ij-u-J 4_jJLu3^fl Cj 1 < j I jj^=>J) '<^i't\ ^-(-tij t4_jj InlTI 
m^I ^ U V L^jl JjLxjU 4-ijjJjaJ I dJ^A 4-t-i-uLjjjVl 4jj » irtll J . 1 flm nj 

■ 



JjJ*-ujj « ( j-aLusjJl 4 rtllnt> 4_CjM-n-J mi j T I ^jii -* U (Jjp-ajJ 1 ■d-^jj- U <r^Ljj| 

1 1 ^ U > ft .f l (jjSLi (jl Jj J-JjM jJI dAjJjij 1 4 mrtt tlt^jJI ^3 4jjLj>o S^I^j 

4j_tJj1jJ J-^So <<J j.-jj^jJLli I Ju4»J t ^ Aii u 4_ JJ 2>L>Ji <Cl£j_Jlu Laj C J-O 

(j^a 4j I I <j t lj_oVi v>^L) c1)Luj1 1 11 a <^ l-9^> "it LnjLuj (J^ i4jj_jUJI 

lL)Lu_>J1 JL^I ^pjJLi^j I o. lit °i . j J 1 4_>JLjljO 4 .QJjJ^ JljlU (j^LJj 

(j^iLu (ji L^juuuu Ljj> r^.JLa t LaLu < ^l^r * <^ iV^ j mi ill 

L_3 jLgJ Lt£ IjJ^ . 4 jl-v- Jj^_iLjp 4jLo pflj J. 1'q ^ mi J I Lai 4^1^ ^^jfc Sjj^Xo 

w^i-^Jl £>L*JU Jjl^h jl j^Jj «Vf ^Vi Ijjb m^jI^ t Lj_s ^ Li*— wu Lj 

<L)Lljjj ^cL^ojVI (J-^ j> j *1 H (^^JtJ - J.r ^SX.^-J jiiifl t^Jufc SLj^lS 
La J^J * (( jJLi^uj_4jj-^ ^9 1 flirt, j T <if i » ) j_Li-^ I >j : Lt-uLtduI (Jjf-^ IjJ 

Ji-wUj '(jt^Lj! Jjl J-y Ljul4 ulUj ^oL^) 3 J j CjLLj_>. 4_Lo 

jLaVl (jLaiiJ <jy Jj^-JuJL! I (j^-iH CjLjUjL^J (J^lj? (JiL>- ^ LiJ 1 1 1 Jib 

LM-iJl LUajl (^JUtJ Ujjj i4jjL«Ji , l mi ->J1 LMi- ^Juu Ljr Jx- j iij Vj 
i La 4_aj^Lij 4^jjLiJl 4jLlj_>. ^^^L^o^VI ^j^j j ii 1 1 .Win j<j L*jjj . 4ojL>oV1 




. LlA CjjL5eJ (jl ^jSLcj *: (jr tl/ (^L_5 .^jlio^juJlj 4_tLt-ol jUj £jJLj 4 mi <v ^,u,i 

. L^jIjV 4JL>L_u oJlj Li j-jijJI ^Ir 

1 4 ! j < J mi La lj~u£j iCjLoj^ujij^j^SJI m£ 1 ^^Js Luljj Mir t-LxstJ 

<jJ 4 4jJLa_1I ^jlslj^oVl < rti^ CjI^ ojLjj JL9 Jj9j t ^ i u^ill (JJ Js 4x.LJtl jL^3*j 



O^jJI (jl ^jjJJ) ( n-V ^T^-J ^> (J^"J ^^-^ . 4j^-tIuJ 1_J^L>- ( J_>-I J 4 lj i n t 4-jj mi J 

L;r k. ^j-jstlJ ^jVl m. « ^ukj i 4_|SL4 >J Q^I 4_ij|jjLiJI 4-A^jtiJ 4^1 m,"i mi VI 
CjLjjJjVI L_fl^LL>.l j^IiLaill j {jfoj .pj^LLo 4JL>. (jr fl (jllo^j-ijJL) ^^Aj^q 

I jUl ^jjJl ml)) iCjLmiL>JI m^JL>.1 ^jj-i-ujjul ^J^l ( n*JJ . 1 j t j j U Liifc (JiStJfcaJI tjL^ 




JSLii 4— JbLloJ Si j I ^ — *+• *<* i 1 jla jjL^ . j Bjj) > 4 <^<.n -v ^ rt n (jl 
^ ' ^ — SjUl! ,l^iL^±Jlj SjJlLL) i , ll>> ,^,,111 r i .Uj Ml L^L>. 

i7\t LLljtw |J^j>o 4_uiL->OjI CjLuj^-jJa Jljlj ^LjioVl L$jLjl*>1 

. 4 n tj ^^j-wJ ^j-ul Jj^t-jo (JfU^J (JjljiJL L^^Lc: SjJll djuA * L>-J-*]a 

4_cLLaU Ju,.l i"fiM (jja-illl 4 tu-A IjjLj I JljjuI LxjIjj LJoj^ SjJJ aJ_A (_£Ji^JI ^LSj 

^^Liil ^claj (j-^ ^jjj^^- JL^^t Jjtjtj j^Dj^a jjftj i(SCID) aS^IJl I I 

^L^Vl JL^I ^ ^iac ^Litil J^al^ J^jj 4j\qX 4j Cj^I Ijj j1 i4 <ni^ 4x,U^ 

.(ADA) IjI <Uul-u1 Y ^j^j^^^ ut^- 

MIL) 

VJ i( J£LJJLLi J-ljliVI \jJb Jjj^ . jAiaJl .V n.^ ^1 j*jJi Lj>Lv 

ijJLul fjiS \W* Jji>- J— 4 . < ill" ^t-^a ^L>ul ^j^a SjJLl Ju4> Oj I 4_uojL*JM ^jl 

^jUi j->UJI I Jj* Oi^iJ *(PEG-ADA) (b! . ^) (SCID) ^JLkJ j->U 

^^UJLi Ljj>5j ^jIjj (SCiD) jLs (Joi^JI J^l^ (jam) LLJaj^ j^U ^jIjG jt 



Jitj 3j^>-^JL! cjI j «£tl /yj 1 I euL£ jujl>. li1SL_u Jjl .4 < nflllXI jUi^ 

^^L_xJl JU>JI OjL£ IjlSLaj .^jJL_o]| ^yAl jl 4JLc.LtaJL*-ul < _ 3 J3 Jji-^scj 
4J&LJj t (SCID) SljIjUa ^ N <- ' ' L3 Jluj>JI ^M-jJI jK.^ii >J| 

^jJbj "ill f iLiJjjJI 4-LJ-A ^ mi I rrt ( ^ U " j <jL£ 

j>^j <jf (^jJLlu <jL£ (^jJI (j-uvJLi ^ < r»^TI j j g 70 jlj ^^-^ \ jJt 

ts\ i \\\ ^ jJl CjIj^ J J— C t n f 1 , ( "i 3 1 1 jj til! j £=->*JJ . L_uljj ^1 \ 
CjIjuj tLJLc L^U! Cj1jJ^_u^L>JI ^ Ima ^ JH^I 4j}Lj ^1 3LLaJI 

(Jxi /yj u nlTi cuL^ iSLLoJI ^LLi ^1 ^jl jl^ ^ m ^Ji ^>LaJ( oj J>3J1 

^j_jJIj *£->*J ' J ^t.ll £^'L_*J1 (jl VJ , 1 n l"n Cjj-<aJj t u\j (Ijf j_u) ^^L^- 

^<i. um L4J IjL-j^l ^LLjj ^_Lo Juvl jj! ^ n Vj . ^JLnJI L;r 3 4j3j^_»II (SCID) 

u^e ^1 (j^lj-aVl Lgli ^ (SCID) 4JLtj Lju^u ^j^l oVLw i(> 
J^TlluIj-^ ^Ldjjl Liilj L*j i4_j-cL>ojVI oL-uj^-j-aJL) (jr jLL>JI ^^LjlILj L^JjLij 
jj\lsj-uA\ jjt ^ i nj^jJI ju^J 1 ^jl VI mj^tl t-i-JlJIj LjJLJsjx-o^JIj ^(^^IjlII ^jJI 

t j^_>* Jj! jo <L1jj^ 4_ij^j>o j iiK <^n,LL^ iJl>^' ^ ur^i • lLLuj 



■ 



^J^jJ f\j V "t ml jl 4j^0jJI 4_LCjVl J-Lo ^^Lc (j-u-u/jj ^L-^ jL£ I jl 

Lo Lj Ij .oIjJLj jjl 1 1 11 II I JLA jj <i j 1 11 jJI ^-A ^^(jyJ jrGajJ jl jjj j <i jtjJxll 

. jJLj l^>Lx jUL4 4_jJ mi -*JI LM-5tU ^ ) j >J I £>LjlII <>a £j-JI 1 JLA JUlj 

Ljj_5j jl>-5 t jjo Lo (jiJj t^jLoVl ^juq Jj->- (ji^ ^-^j' <^JUa cJlj l_a t^iUILj 

Loj i^M-*JI jj^o JuJljx JSLi lUn'q I JL^Ja i^^Lxi ^I^JLcl ^\ ^ >^uaj (jl (jSUj 

1 i»yi j! ^j! j h j^II ^5L«JI sULj^cj ^jjjucj t Lj^>-3 I jl <.\^j <o 1 jl>.| (jjo 

iJLoJLx^l 3jL_LAJ ^jLoVl ^JLX. (jja 4_j^l (j^L-ul j^^I^. j \c q i>> j hi (jlUj mlf 

.^jLHL UMjI J^Vl ^Jl^JI ^>UJI oUISL^I .dllj ^ ^ ^j^Jl-^". ,«j 

^1 4 j_apj^>JI L>UkJI ^ c-u^ (jlSLa ^1 4Jal i^tl Ol ij 7JI c-tAJLJ 

L>L>JI ^ u )i y\\ £>LiJI j^Ja j i« 1 IT 4 1 mmIL J^oHJLj Ijjt^^- « n Lo L«} 

- Jj n"i mi tl JLl^wI ^yJJ ^Lol ^yS CjLuj>JI j^jjlj (jl ^1 _ 4_j_a^ij^>JI 

> tf.'t j iiH ^ IjLx I JLJ*. I j j *i ^ (J^-«-«t L7 j\ JL>-Ij Qj^j hi I JL^ ^^L^, (jL^ (jjj 
ijft irtll Jj-iJ (^yjlj^oJI jjj) ir "ill JSLi ^yS 4 j s^jj^JI LM-stU ^m-^JI ^5LaJIj 
jJaj t^jjj mi »ll (j^-iJI ol j'mi 1 n"> ^L*IL>.VI JUJL^o < 11 111 ^ jJI ^Jfc i(j1jJi_aJ I j 
.^aVl (jj) f n m ^j-^a I U < n 1 1 »"i i nl I mi i^ ilj^ LlvjJj cillj i h 

J jlj . 3 Ju JuC i_tL^uV Laj^uj L^^UojI CjI 1 ill 4_u|jjJ| 4_i_u JLl^J! <"< iiiUM 

4JLajVl ^ 4jJLjidlJI <TfJ>iJI cJ_u3 3 JL3j . jj JL_J1 (j^a 5jUJU>JI ^IjjVl 




iSjIij J J [3 £-a-3 ^1 4_)^_J1 (^ujLiii^JI i^jjLllI (Jjl^ U 4^jJL-oJ1 

IjLA (j\ j-xtaJLj l^fl^JU ^oj ^LaJLoJI ^j^-jljJLl ^jlj i (jfujLui^J I oJLA 

<tAc \ ts~\ c ^1 <GjJl>J| 4JLajVl 1 /j . ..A \ i— »Kj ^oj . 4_j jJL*_oj La ^-A 

\ M * j^oLc < n ♦ < >tl! ^1 ^JL*JI (jLSLlji 5-iLj £7* (jr*** ^jLU Mir 

4_jjIjj 3j^j>LLb 3jL>JI (jJoLlJLI 4_cljj (^^^Ja < ^ ^1 3j^ill)> . * j 
ojlj^j I— « jl J-3_a La or ^^Ja jJu-a Ijla J£ <j! VI . j 1 1 ^ ju*. 

<- < 1 t ntlj 5 Jj) i ^ n a ' a ■ * ^ L^J <Ll^j^_>> 4_^>JLjl>3 Cj Li- i->J I ^JLsu 1 a,. I ir LjjL>ijI 
4_j_<a_u^ jLS ^j^ 5 ^^rtj ^<0^ '-^'^ o' JL>.ljJI t*T< i ii j ^Lfl i4Juo jLa^y 1 J I 

<jL£3 tiJLill L.i„j u.tl Lai . 3j j ~<< cj13L-L! Jjl^j <j| ^SUj L*-£ jujl>. jLa ^1 

loJ 4-jj j "i'C t 4_xL>* (J-i—S mi ~i <CI JL_2 (jL£ * 3 JL_j_j» uu 4_J3jl 

^jjLuo CjLdlsbJ CjIjLjJJI (_£Jl*j <jL> SjLjjcc j r. 4_u^L^» L^J « ^ Ljj-u5oj^l>. 1 » 
oLaj-^uj^aj^-^ I ^ i ii n > Ju ^^jJI (Ti j ^ JL- < -flj^L> ^ <i i <n Lo ^j- 4 
(jl j_A 1 mI r La (J£^a : ^ < i ^ H Sj.jbL^w J^j <4 lj < nj «^Ljj j jj^->- V I » . CjLjJJI 

j^cj e_3^-j_u^ i 4_^jjJ1 Lj^Lj>. L j-4 JljJljw CjLu j-a,,.u, A ^^JUlJI 1 ^ j '°i <."i <T> (j I 
djufc C< V, j Mil IjLSLfcj . jjJl_JI Ji-lj 5JUJL^>JI d)l ) j ->JI ^jVI CjLlJJI 

^l^ii.1 j < ") I ^ jlr (jlSl^ t <(^L^ j^Cjj^-jk^L)) ^"jJljJI J^UlII ^jLoj 
4_iL>JI Ji-b ^1 d)Lu_^ nlU Lj3>2»- JJn<"i'^ : La JUv 1 rtir jo^l 
Cj^I t a JjjLj V " mL (_ t tt>jJ\ <l ii j ^ CjI <i j ki >lJ 4-!j q ir a 

4_uljjJI 4 ,„J J£J I Mrt o L^j,'r<" ciLiSOll I JLA j-ju-ual <i in,^] 

^jla^j iC-i£jVl ^ Ir 1 j ■ (JLaJL^I J-Sj pUl ^ U ^^j^j ^1 ^-ilj \\\\ 

cjLj^Ij ^jLoj Sjjij ij^ljjJ^ Mifli-v ^jLoj (jjilsLLajj ^1-^nTI f 1 . » ^jL5j 

. LjIjj 5j^t-^ ' ^— i^L-jj SjJlII 




Cj^joJl£ _ LI j -w I *y M V c_)jL^- "ill C^jL£j , 1 J J < 4 Ijfo CjLj_JLc J-A ( LjL>U 

C(j->. tCjl JlILj LajLLaj^j (jy-^J . 4j_ljJI 4jLq^>- ^LLxAj ^ ^\ n <n <"rflijj>. 

Kfj ri j T t (j^Jcw» *1_JJ JLju 4j^_ukLa_j>JI 4_i!lJI ^1 «UH 1 ^ lr ij mlII jJLfl 

jJJj5j iLjjljj j^>JLl ^ LlaJI ^ ^ ^Lc ^ja 3L*Ja liJUa ^....^1 

.CjIjJLuj Cj^Lj Juua 

4 <i nil i4_3t_jj(j (^jJI (j-u-jLr.." U j-jlc Mir^fl .1 j j a ^jlJaU Cjjjj>. Jj <r>Ljt^J 

Cj|jU_j_« V"i ml £j_jx_t!uJJ 1 4 « j i In ! 1 J^LiJLoil 4 A j f j-lll oJUfc Cj_>L£j 

i 4_j_j_J I r 1 k» ^_j_j£LI1 (^i*- i J Lj 1 4 n j T < 1 <j < a ^LjjVl ijr Lvj mi r ^1 

4_j_j_}jJ I jjJljJI Jj <r>ljJL 4— Ljjj^,**i 1 1 j^l^JLl ^jj « I" Li^jJ^jV I ^-ljL^jI JL^Ij 

^Jkl (j^a 3jLvl^ 4 j i>i Tl 0-3c_u-o!j . (^"i mii^ >l^^ 

cjLjjLi^o cjj_>-Lfl i(-_a^L>JI ^^Lc^l JjL-u^ .U^" . ,.l La jjLcj-oj i3jL*JL^j 

^^ij ijj^jj^jllll c— >lj mot CjLcL-oJI (jr ^ ^-^jJaill ^lj-^> L^K 

- ~ * 

J-A : ^litjo \ Uj ( mi" 4 U mi j <t 4 . .il (j£. 4_jLvVI ^lr ^LJI 1 ^ j CjULoJ 
La Jllc, 1^ i ^ j J^L_u| ^1 4_jjuxil! S4_uljjJI 4 mi, > j^ll Jluo Co I 

^aljjJ ^ cAjJk ^jC.I>^ i") IjjLi-fl 4J1 "i miVI ^JLc ^LJjJI JL-^I j > 
^Ct^JLlI CjLlj^v 1 ^ j*^ jJ^I ^^jJI ( j -a jol_LijJI (j! CxjjI 4jLj ^j— mi ^ ^yj^jj <i 
vL-b_cl ^(jt <ty. ^^L-A^JI 4X.^.»je-jQ 4joL-u^J 1 J *1 Wl^JJ^ ^ i(jljj^JL SjLiId 
jjLja I Jjj>. jj JU V 4_jj.^ "ill 4jt_j-aj 4 " 1 Ti tjL^ . « V I ^L^JLjudI)) <LLt.n >- 
4_u _L3» o in ^^^Aj - (j-ufv III jI^q (jLa I J^_>- jjJLj jJL^j 4_u1jjJ1 4_tjuJu^JI 



P£jl&aJI 



4Jajj*lal] Ljj9j 3j In-v- j) 4-LoT 1 J * * 4 njjJaJL) ^ > tn"\ ^LjjIj^JI ...i'.qU 

a 

4 m i IT JUii a Iff 'J L^-t-^iAJj ^j_>oT 1 ^i^tj*^ <oLllj>JI LgJ ^^piJU^J (jj^-II 

<_ ..**<„ ui a j j r Jujlj l j 1 1 ^jLaJtl oJJJI . jLuo I ^ <>> t \^ 

42>oj1JLq j miij J I JLuJLI ^1 J V" <-ul ^.ILc ^xlJuJ 4_j] ( t, <j'K Ll>. ^JjSLjI 

^-j-l-uj ^iJI UU Jal Lol j V" t «lj f4jj mi ^ill cjIjj-JLI (jijj ^j^-Ii cjI^Ij-t-IT 
Jj iioL>JLl 2ludjL*_a dul^ LLj ... Ij*j>» ^J-Aj tCjl a, j jU <_>ujJ cjljl^->J I I g jlr 

<<&iJI l^t^Ju j^Lj 3 jujl>JI L>» ^Jj I I oj£ L^jlBJu LjjIj5 3jJJ>JLl 

t_jjL>o ^j-^ liVVI CjIj i^r CjJ^>-) 4_j I 4_3uiL>. JjfcLsellj <j I Lo j <if jLo*3 L^jIjS 

I JL^j Jjl *\> Lq-l^ (< <_j* J.'^i ^ w ^Ct^ ^^-^ Q "J I*** 'ujJ^JLjJ t^jJ CjI j 4JLdlftJ 
(JLH*^ CjIjI mII ^jjjJ LdLlA C-uL^ tL7 jlj^JI jjj_3tlll -ij-^J J-ju3 4j1j i IjlJLI 

(j^j ^ir jLoj-cVI JlJij iii 4jI jjfc (^tj^JI ^^j-uLtjuVl ^jjLjJI tjlj 

i^>"n ui <u-_xC Jtjjj L^jV 4^ i IT OA {jofiZ Lju^-j-u JUjj LoJUC Jj i^L>JLl 

tiSj—ijj C.lr^ jl ^ ^^ T ^Lc .4 j V i ii ^-jLjlj ^jjl 4 j <>> rtTI jnj ji a~t 

JIjJs (^Js (^JLjlj^-jJI 3^ Cy* ^ ' j > i^JL*JI ^4 jjjljJI cjL^j-uj ' fj 3~u 

4jjJ V*n ^jJL 4 1 1 n f TL Ll^:, <,^> Lj^ i^TI JjJs (Jj>->. jjfc l-3Jl^JI tjl^J * Lj-t-aJ! 

Ujfli^Jl JjjS ^yt-jiU jnii'i Jljwjj La j inn edJjj i Lj-ui— uj pi Jlc. 
IjjLC (jJLub Jjt j-^Ji L« ^jLlj-t-u 4j( VI > j) 1 4-ijl j 3jU 4 jli.h itL 

jjuAI 4 wi,;\L 4i, >] 4JU. ^jjJ (JLJI ^ jIj^V) ^ Ijl^. MJS 

j i )) Ljj_ju3 (Jj-^ (j-* 1 \ < r La jjjj-tj 4_£^_t!L Cj^ j " i^LtlLj i^JjjI^-xJI 
t"i^ i t 4 U n ill ^Jub JUCJ . jlj^Vl pV^J Lfaul i n-*o j-xb Luajl 4j| Cajjj 
^jJLc 1 juk (jL£iJ *f\$J '"'^ CjJl^jj i^-jl "i,L!I Cjj i"hj ij^aVI jjjjl CjI 1^1 1 nil 
JuJU>iJI Ljj_uo!I Ji^S (j-* i^yj\ i ti ">•**( tl (j I <"< in CjLjLool_>JI ^jf ^ ^ j ^ ^ {jA ^£.jl\ 




^£ ^IL(-u (^Jl ^)j)„ui <i V OJ)^>* * Y • • * (J^Jjtj 4j1 (jLoLj jJLoj <jl LolSLaLj-3 

. JLsJI OjI£ U^a 4_i!sLj JJaaJ Luljj 3jjj>JJ JojusLsJII *— i j^la 

.U5b ljuuu 

JL. t t '1 j fCiTI .(3^>J <ixi__iJa-j^ 1 4, , .j I ->J 1 cr-*^ ^ J— (jj* Jj>-1jJI 

(U*i4 4jUI ^ 4 i .t g,^. (jyJlj-^ ^ VI ^-j j i U 1 1 LTjJtiJ Jjj^13 CjJLstJ Vj : JUSJI 
jJLtl ^Lje-xJI <jj£LjJ9 (J^>-Vl CjUIj j ->» 11 Lai *4l>o1JJ1 ^jlj-laJI ^j-d 

j if» jL3 4_jUI ^ 4 ,a.g oJLA 4-jt j„ V<H ^jf ^Jl^ .dJJj ^ ^"1 

. 43 Va^j-ujji^j^ JL>-I (^^1^- ^_yjlj) i'nC £-ju3yz (^jjS (^^>JI ^ o J *n ^''tj^ ((^ 
(j^a pLJUJl ^j^Loj t^nltU L_i-AjJI jLj_c. i^-A 4_j_Lj_j>J1 j i r ^jlj-UJIj 

4_tjv jJ^j_jJI CjULiSJI (j 1 Lm^l j J->«-> * Cj I j)-L-t-<a£LJ I ^— iJutj La L-£^i V j'q 
4jjJ (jjSa (^jJI jL-^t ij^i o . Cj La-?c_4^_lJ I jj^a ^1 ,.*V no q\ i ol 

SjiJLl 4-LVI ^j-A Uj^ J£Lui (jjJI njj mi Jl ^ A^j_^^qj^ 4_j-*3 Ji-JU 




2L*^a1j Sj-j-J* 4J iUfiJL^ «M h<" j^JI J^JaJI Jj^JlII ^j-^JI 

4t ina ^j_>J .>JL_5e_a ^ayt ^^>JI jJ^j (jl ^j^o 4j 4_jI :3jL>-lj 

liijj . ^Li_c2s_JJ 4_t£.JL>JI L>L>JLi <-9jju t ^Ll 4j>Lj j^aX. ^ ^JbJ ijLiJI 

3j^a Jj^ till j t ^ " <1 1 t^_^tj Lfl> 1 < 3 Lj^L>J I dJLA ^JU>-1 1 ^ " . ..I 

Y— OjI 4 o nil Li-fljJ 1 m^> j < n m i u a jLS i"i **< >L£ JL^-t 3 J^-j>» ji, I 

JLtja tj^-Lj^j ^j-^JJ 4_xL>JI ^1 i n d ^jtj jLa 3 j IV ^ya 4_>J j I j (int-2) 
^homologous recombination « JjLClU < rtjT^lll» 4_lL_jlJI jjla u <imlj .4jj&* 



4 ♦ i^a Jjj.i L^jljudj _>L*j ^jt £>^*f »l jSLfc 4 j r JL>J1 4_xL>JI JjJUu JL*jj . til! j 

^jx. « Mi^ti j**< j ^ jJI j-oVI t4 j > jl>-Ij cr^->- <"<^ < nl jl^j i L*!o1j <_ ij-w t4j iXLa 

Jjw^l .^L>-Jl!|j ^jjLLiJIj 4j_iiUllj ^JLiJL^ 4 j m.^ j-j_C oljl j j^t 4jjL>iJ 

^jSLoj ^jJI tlrj^Jl ^1jj>-^ <ya (^^Y ^Lc JjIj! ^ jj) ^< a 




Sj-^^ l^I e ^j-^ L 3 O-^UI uyl cl)- 4 ^ L>J1 ^h 3 ^' uPjlh 

. <Lul j_iJl diLaLus^l ijr l\ Vjj-o-jj ^_l^Lojl!I Jya ^IjLjjI mi j It 5 „\ jrtU CjLjtllll 

iCjLjJI 4_uj3 j^ol jj-xa <jVI Jj->o La-£ t^jlj ^p Jl 4_u^j ^ol t j_xs J^-" 1 <i 4_tJuj>JI 
3 I t^L^I £rdj SjJl^i 4 j a i L^j^M i«n f ^jjj t j_xa JU^_j ^>J 4 j MiLa JJj_jj3 

(jLuijJ 4_upJ 4 j ( 7t 1 1 1 CjI jnitl (Jjjuiwl Ij^jk^ .(J^i-o j^l 4jL^ 4_1£ IjLA jJUJ 
4 1 mi jtLi 4^jaLj CjI inr ^ I J^stjj t4 j r r>La Sbj-uo <_jj^uua>3 ^jL-ujJ jl ^ *n>- j-j-C 
Julj * IjuJJ <- <j*w t j-« <i"iim * I Ju. ^- )4^j4 J^_t-o jjyjb J-^-^" c3^>^ 

4_tli- JL^U <j1 U- 4 'Cr^L^' 

. 4 » t j_« IjljJLjk ljl_«_ajj ^ \\$ (L^jI^j 1 (j ( a <■"> r 4 < .n j^j 4 jl-v. Sl^lII 

L;r ^ 4-JL>LLu I Qr\^r mi IT ^ ' J > j j r ^1 j < u\ ^jl mi'iVI I JLA (Jj£,i mij 

i£>^*JJ * jJLual 4_L*_>. (^jJI (J\£*d\ 4J 4_3tj-uJ MlIuO 4_l3 (j^SLi (^(jy-tJ/ 

^LuIdJ Jl-l£ 4. j « m! J-c...,i'< tl I JLA ^ 4_lCJUk Lj^->- ^Lt.V" ml itlUj ^ Vju 
.CjLJj^tSLJl ^JJUo (jic ^^L-oVl (j^>V mi1I 4j ^sr t>> (^jJI Jl_lSJI J 5 *^ 

lTuj CjLj^ 1 t^i r 4 j <jjj ^ "iiu< Llj| 

\ 4 4JL«5 I I 4_l3j_tJL ^.Jcli-Lj ^ 4 lj mi it 4jKI"i <i.4 lLJ^_jj ^j) ^^ > ** / ' "J 

si 

(j-uj J-J-^ J-* I T t"r>\^ ^ tt "1 *i 11 Jul jJllI 4 j miTI <jL£ I jlj * j-gr "< 1 <\ It Jj ( n 1 

« t f 1 mi (^1 cX 1 11 j La ^jLc^j-o jLuaJL j t Mill j^>-1^j ^ J^. ^jL^ t Jj mi < T I 

I JJt ^ n t\ (j\ I— xiLcj j^w^JLl ) \ c tjfA i^Jj — I "n-t VI ( h mi 1 Ajj mi jtl 

(J-LJj (J-A i 1 J Ml \ I I jjl I II i" I III J J Ir^J LflJLLCj . jjjio 1 ^j-fljJ M-^"* ' " ^ 

4-4 {_y* L«j i4j (j-oL>JI n t- . U KJLa t (j ^V mi 

(3^-tl tj-<j-LI (JiJJj ^ In tj Jjk l>^3 In" 1 4^j-u* Loj i4 <ij aLj tn"< « m! 



L}UJI ^n-stl jf Jl ,„r« ^ I jJi* ^ o!j >^VI 

^pJI i4 j"i i iijLaJI 4hr ^JU L^j (JJJCJ ^ o Ir JLjJk. 4j1j^J ^JLj_3 J£ £_<o Lio^>.La_>. 

JL3 LoUa i^^l^i < Lai . 4_uL*1j1 CjI t-»Lar ir»t£ Lbr j i^l JjflVl ^Jk. 

JL3 4 m i f V I (j] <. .it t u\ V *J1 tan djjL3t_u-u LijjJs . 1 <ft ViV a Lfl^uaj U&j in Yi 
tl»JL>- La jJt I JLA'^jLa iJS ^lcj . 4~W> Jl3 2LiJjflVl fj] L(i mi Lajjj t4jlr rt&*\ J 

Jul I (j^hbjtj ^jjq (jl tjr l£. ^a" JjJU (jl liiii'^ *—jJl>- Lc-ijj ^Lft.MitL> 

(JjJ (jl^ IjJ 4j? tiiJj ij-flij <ji£. 4-jjJL>JI l^jJa-jjJI ^cJLi L^J Ljuu <^(j 

(^ < n M (jl 4»lLc <jLfl * ) A^k ^j-u^jd^jS ^»JjlI <- {jy? (^^olV n<Vl JL>-1 

<U < ii ^Liij ^^L-c ^jJj Jj-usjJl tiJLij (jJL. (jj^j Luj— ^ . u*' ~ y ^ u?^ 

^-AjLv t**< i ill ^j^s JUj3 oLLojv. ^Q^jjJ (jl q "i n*i 3jUJL»JI diLstjVlJa 1 1 j j "< ^ 
La i^jtbUJI j >r jjJLlj CjdJM * "^W cr^^ cLi-i-SI ^ Juoj i«;1jlaV| (jUa^xiJ 
^^LjJI (jl^ iLjJiljj ^jrtj tt mmII (jLS I jjj .(jUaj-tiJt jj-4 4jLflj (j^Sj (jL JUu 
J-M-C 4-Jj (JjJI (^ilj^t (j^i jV «V«tl (jf Jo" -kII (j^» (j^SLi JlSj .cil! j_£ (j^SLi V 




*-jUkjji 

iJUU 1 Q I ■ \ V *< ( <i I ^* JL.C.J I J ^* JLC 

ciJL^ ^^JJI (3^-" Ij^ol * L_a}L^l 

J-« — H— ^1 (j I j — t_>j • eSj** — ^ I Ov>- < ^ 

^jr^c. > " * 1 LljlJa i «Lj>-LaJ Jlj^j>o ^JLlj>J 

Jj Ju Llj jl! ^SLj ^cJ i j mi r j_<-uLjJ1 ^jj—ai I 

(jjSLJu-u ^ I < m m II j-LoJLfl * n mi (jt J — jljj 

^1 J-*^J (j I (j-C 1 in! Vt jJ JLo-aVLj jr; n a 

JLalaVl ^ u t^>^ V JJJLX. 3l_p- (^L. n") (a^Uji!) m^uSj 



1 m <. 4jL J^U>o q\ Jljlj g^U" mm JLjlj LLiV iZj j S _i}L_JI ^ 
(j I * J a-i^o ^-flJLj ^IjjVI (7^—^ I a \ ft ^ i^ ijr -Ji 1 j <U 

(^pDj— a j^j>.VIj ^vl—lll ^)Lj c-AaJI L p3^__A Lo-gJjl •'■'U. * 3^5*1 jdl t uJ 

j^-pG L$J (j^l CjLLlj>JI jjx. 4_3j_*j La ^1 J-tt " < nb Jj I « 1 j La ^Ir L yoj^l\ 

v l^jL S^UJll JUo^l 

La 1 ^ j * JuLstjf 4_3j-JL^a ^1 J-^j^J! ^ ^Lill ^£LJu LuV ^M-^l Uai. 
4_ilAJLll CjLLuaj-_JI ^_j_c— CjLLj_>. ^^.mU CjLu_j>JI ^j^a <UjLc cdLifc 

L^-a-cuj 4 j iuLm! ^Tajl 4_t_jjj ^^aj ,^jT cj! n.-w jf (apolipoproteins) 

jJL 4j1 (^jJI -A ^jT j-A L^JLo ll^j La ji^lj CjLajj_uj^4j£Lll 

CjI^Lc JjLlu ! ^IjJaJLi-ul -it ^jI 4 <i jfc>a t < I t*>" * ^ ^^j-i-uj-aj^^ ur^ 1 

jJouil j CjL ^—Aj ^j^a ^ j-t5v.t 1 4_La ^jjLeajj ^jjfejJI (JJ J3 c-jaj-j *.^J^>. ^ j..-^ V 1 
j*jJ! jL-U <JJ J9 1 1 1 "j^JJ JL_tSUI ^ « ^ (gj *( ^ * ^j-ijjj-aj^^ jjX. Ji^i rtll 

(jic 4J^ja-3te-^a (jjSi 0' i*-^^ 1 <}ln*ft 4jI_5 ijtUI <JT ^ c_j ^ ju V Jjj "( mJaSJI j 

(J^ill <LL>.Li ^j_i_o! (jj$J[ 4_LvjJ t . 4-u-AjJI CjLujj^-jJI ^ 1 11" CjLLujj-j 

(^j-fl I Jl>. 4_juajijeJlJLl 4 j < ft> jJI oLLjjj^-jJI j-A ^jjjfcjJIj J ^jJluA^L} Lj L«_a <LLaj>Jll 
i i i4_jj^l_lll L^jjjjj ta\y (jri*} AJl>-\—uJ\ ^j-C L a J <.c,j . 4_al "iKW 
<j\ Juu IjjJ^Ij .(^JjJl Jta^„,j 1, (i T jSLl 1 (^l) 4JaLi£Lll 4 irni Via 4_uJb_i oLLujjj 

1 4_sLiiSLII 4_JLc 4_jJu&jJI c_> LLj j^_J I 1 ^ o i nl ^ * J^jJLcuJ^Lll 4_l>.LiJ! ^ 1 ( lt ~\ 
.SjljJlv ^.LhTJ juSJI ^1 ^^juj (jll>J1 J^jIluJ^J \ ^i) 




^jt (apo-epsilon) Qjlj mm! _ ^jT Ll^jI ^ a < ,h ^jJI) -a ^jT cryj^ 4 <i jU j 

(jr Lc J j rt" i n a ^1 4^Lj£j*l I Ju>- 4 i n n V U I 4_tiAjJl CjLLlj^^-jJI ^cjJLaj Jjn V) (j? 
^jjvVLi jl) t_j ^jT 2u^oj t^LuMiJI Cjljb; miI^II ^ y ^1 J-Lrtj LjMJJI t^JLaJ 

(j I J<g Mill (jjn <jpa t^LJLjj . Jij^ "< i <it^£LH JJLLJ llUj J-jL^j Lo ^jl (li_u-^j| 

I ^p^lj-^i (jr 3 Ju ^1 j nil <jl j r n jj\ -r mij^o *-j ^jTj _A q\ 

^ jJ I jL_u (jr ^ cjLjJLa jJIj ' ' " t j£J I ^ * jj j 1 1 „ v j ^j^L^ju V LjL£ 

^3jj (j' 4_jUkJ I (jr ic (^yl!! Cj^ i n" mi U CjI ij->. til) Jl£j l^j < ii i 4_ujbjJl CjLlijj^jJI 

t < iUTI (j^j^4J 4jL-£5>U jIj t "< Mil 4JLv oJLukj . 4 j j R c iLi^j 

« * L?ejt> )> jjlj j j t"i ^jx. ^jjj Lr jib^ t 4_JljL*_JI ^ jJ 1 "< ' « Tj-^ Jt3j-^ 4JL>* Lr jibj 

JU>- ^\ (t Mill ( _ y fl I JJljlj)) 4J q\ ((j-oLs^ (jy^ 3^' 3 J l—^ Lol 

iSjjLj cjUI m < nl u^-?^^ tly* ^-^^5 4it_tnj LijjJ u^^f o-* • j^W 

i4_jul_^j ^1 jj 1 4j^Ij (^jLj j) d ^ : tj-uull jj^J Jj-jo 4 K mi j J t "u _A ^jT 1 Jl_3u 

4Jljj ^ L^jcLL^ ^ 4jM_UI ^l^j^l ojjb (jruLu5 . j T-a 3 Y-a L^jL t-fl^j 

I ^" J Mil i n^. \ t'<~t)\ ^jjl m"i L^jI LiL) j ^jx. jjuj^ i^»JlJI 4_uMlll CjIjuj Mil^tl 
: I ^ j j Ljkj^L^lj ^Ijj^fl (((Jjua-fll)) ^Jb T_A ^jl Ljjijjl J— rsjj .c_*LdJl (j^»jJL 
^ 3jL^-lj 4-ir m/i J^VI ^jlc ^jJlI jl^fiVI t j-^ 4jUI ^ (jryLiJ r_yi tiJLukj 
4jUI 4 tj i (i lLJLlA jjl VI . ^jl "i V i n\ ^jJlI 4jUI (jr 5 ^j^j^Ijj 4 t < iT_A 
Ui^rtLa LcLajjl 4 1 j 4 mm) ^jJl) c^^ita i_d> ^jl"<^r i n i jJ jlj^VI 
i LlJ-A ' I " A j < (jyic- i ^ (-dJ Jl^ j-^VI^ i t-AoJl ^pDju4J I ^jl—i-AJ (jL) 

. V_A Jyj tjLjr .n't ^JlI tjjjJl jl^JsVl ^ys 4jUI ^ 4jujV( 4-u^j JU£. 




MjLc-a t-JJUl ^yzy-A jljiLj (j^SL^ * LoJLLajJ jl^SLjjl 1 JlA JUL^oI 4_j}Lj ^j-fl 
!45UI„<5 vA^i^ 

JjLA <jl£ Lcjjj . 4jUtl iJ7 3 (jrUaLA^ 3juJL>JI Ijnr (jlSL* Jutj i 4oUtl 

* LSI ^ ,1 juJ! 

I j m r J-Al jjl lj-aj lJ-* a-J^a Juuo Lbj^jlj Jib 5jkjjjJM oLj-ilVl 

Ja-La 4jL til ^>J 4_ u3jLc cjL_±_>-j jj — iLaJlj jS! < uJl < < ft 

5j£L-4 < «lft oLjJb jLlo) j*^>* <li"ii <j| Ju>o Lo qVcj^lm iQjub\ In j Tl (3jLj9jj 
. ^ \l*S*J]L>J^ ^t^t >a Ju£ Lea ^pb . LiJLc. £-£SjJ 

(jrt>- jftflj J t tjJJ-JI jlj^VI fj\ . Lg_j».}Ltj 1 ^ j ftp (j^^ *UL>. i. <\ nil ^y^j-* 

<5 JLA IjJ «*M J (P^- ^Jt^J j.'r'u ^^JK^Lc Jfl fnj JL^>0 i^j^t 4 J I 

(jl i Julj., "i a j-jcj iO*^l -V 7* 'ft <J >J1 ^^1— »JI jl (jrii>JI ^ppl ^ y[ 

q[£ : Lair. J^l ^5Lc 4^-jf ^.ijj (jl (j^flJ jLud ^ I j^J I jnj V mi"<H 

4-^L^JI 4JjljJL J is\ hs jl_j*J_J'Vl ^Jj (PLiill (j-o .mTI ^I .V V "< <ni (jJJ 
Llj^j-u ^ I »*n (jt 4 j iUTI 4 ifrll jl^Jsl ( _ r l^ t__oeJj .^jo.t,!! n<i ntl 4_j_j JlJ 1 
tjl ^3 jlr (jLfl t 4 jlAjJl 4 a tUVl ^jx, jLljjVL L t -L^ > . L^_j Ju>u Vju i4jl 
j^j Ul < nj (^jJl (j-^j <jjJ t *"<J! IjUb (j^o „\ < uj (j I Luo 4 X <i j i£jJl (j-A i"n 
djJj—iJl £-<a ^jlsjl » "n IjUb (jL^ LftJjJ .^J^-^ ^j-ioVl J^Lj^ <^>*J '"j tl)' LLo 



3JL>. ^ J>-f-M tf JJ J S'J L-^lj " .'l^ll * Lr^ JJ J d)- 4 U> (j-o^I 

<UL>. i? jukj . j-jcjLa^JI ^ysj-A iijr A>5 :£^L*U I fl~< jl iLa (jr $ 1 j j "< *s i n <^>ij Ij-jiS 

- ^jjj ■j i f, < N,-l 1 t_£jJ 3j j i<ll qjlu!\ L-x^-Lt-aj 4 V mi ^3 Sj^l jJI (j! jL-dJ3 (j-c Sj^oJua 

j^j\jbjM 4 j <^ij V ni"Tl <Lc^L*Jlj , 4 j 1 njuCj 4 j ^^JjjLjij 4 j*f j i '£.3-^ J£ <j^a J^ol 
Lfc^oj m£_>Jjj '(jWj 1 -*-^ Jj-^J ^ l^JJj^ (jja ((jjL^jw jil LM-i- ^ j flt\t cr* 
LiUjl^J i^J^_L£LJ m£jJL£, jjfc < i < mil (jl Cj|j jj-LaJi tjlSj . 4_JL>JI ^1 
m£J|^ . ^ IjJI (jr l£. 3jj-£Lo CjLjuiJa ^JJ ^^ixj^JLl (J^^juj j-ijLj -lJ^>-J LuaJ I 

i4_uljjj| 4—i-uJU^JI ^IjJLs^l Q^Sjl miU JL^l ^^-u J^J JjJLj i^j^LIj 

t^-u I jla (jL£j i JLc jIj£ulj j^c-jLaJJI oVLs* LajIjJs I <j-u j c f mi 3j ^ hi 

JjIjI Jj-LtJj i L^>J j) n II ^^j-jv ^j^o ^jLU ^j>> 1 1 (j-^a jJL_5t_ jj 4_jS1j^ — o I j 
jj) In I Li ( U il^j J^VI Cj1_Ll>- 4j^\j ^J^. ^jlC (jj^ nitll jj^_aJl Cj LlJL * t.tij 

4 ni.il d^-tl (J/L>- V( Laj iJlII ( h uu^\ 

^jjj jJLl ^J^j—a £A ^*jJI CjLu-AjJ JoLxjjl m^JiJj (j' cy * « ' ' ~ 

LajJ JojjscJJU ^j-a ^jl^ iL_al_mi 4jL^J ^ . ^1 cl) JL^ IjlSL^ 4jJLj 5LAaj 

tjj^"i i n^.l^£L!l ^ya 4jtdJj-A 4 i at) ^JjJ O-il^ Lu LJLc, j^jLAjJI LLst-tb (jl 

4 t*s>j-C jJi-^Vl CjMjLaJI ^ *L^x \ 1 1 -A ^ UrOtU «3^J; miTI)> mi ull 




jjb ^ss^Jtl ^JU tin 1 1) 3^-0 Q^fLj^ i 4_j LI, t ^yj^ ^j-)j-ljj-C 4 i *.m m ^^JljLlo] (JL^Jo^i 
1_A (J^o JL-jvIj cr^- f*^^ "^-^ JL_4-jl_>-I Jlj^j^ , £j-uL*jj 4_«^j I 

4»ij±>aL>JI ij^Jl *:JLjJ! (j-t^u iLii jjla ^ n V ? i4jLU ^3 4 * i m> (jJJ J-ua-J 

ljU>-lj '^J—A (JLoJ L >.| (JJ^J ^ 1 _A ^j-* (jl.M >. ^-JjJ {jA 1—4 1 * » j < nil ^ 

I J j ! Cjl <iKjj . (j-Ci-t-p^ 4_jj1_aj c J— J I t i h^Tl. i4jLLI 

^ 4jU1 <ys 4 ■» i i (t ^ Ijlaj) 1-a ^ cryj-^ jlj-JaVl J-*—^ 

^j^a ^1 (jj-I-LaJ jl^_Js I lLJLuA i t <<» 4_j1 (jj^- * Laj) <i f (jl^Li.iJl jjl i_u 

j-t^iiC Ju>oj . 4_jliL*JI JSL) JctjLxJeJJ I^a/1-A Ln jw 4_jjJj LaLc 

4j<.j Mj^iUI (3ji\>JI *3>^tjJI jjljua 6-° Ltblj^f Qx> ghj V ^jJI jl^aVl 
^^LqLo- Lvo i_A ^^jJjqL^ juc 3jLc tj-Aj itiills 3_ij->.j^c ^^jLa^U 
Jat dry>Jl ^yj SjlsJj Y_a 2Lifc.uu J^Vl ^ric ^jjJ ^jjJI _ai j^Vl Lai . V-A 

j^UjJL 4jL^>^U ^LO^I 

CjL-fljl t<~t[\ C_jL» jf ^JUlj—C- ^iJl-S^ j3\ 4JjJ-CJ 1 Jul) lLij » 1^ J t — 

.^^(J^djJLI 4_Ji ^ (^J>" JJLu UjJj :4ajl r^i^Vl 

j-$jLfcJ)JLi 4jLu»yi jix>J (.n ill <J\ <t ~ ^ VLa (4-lol 1 n itt dJL^-J (J <aA (j^J^ 
^yjl 1 ( n^l J I Jij i.ntl Ju-C \j—jljJZ ( m y^- i > 1— a/ 1-A ^jj ^j^ij ttl jJlC tj^SL) 

J>» O^ -S'j-^Vl JML jU^tl JLOjwLj 4jjL2IL) LiiJjij - 1_a/1^ Jjj ^ Jo-aVt 

oLLlj>JL) l rtj \_<i-l-3 jii-jj j^jLajJL) 4_)L-oMJ jLL»"i,i,nVLa . V _a /V -a 

^jlajJli (jf ^jyi-C- J-A^i J i^i " Vj ,(JL^jJI JLLc 1 nil <:! mfll JLLc (j^So 

^j^Lj V_a / i -A j-^j cjUVI jjl Jj i( JL>.jJI ji^l Ja-oJLj #:LuuJ! < t < m > < ^ j 
Lol . 1-a/ 1_a ^jjJ ^jJL Jo^xbJLi MjU^ <jjtj)c 4_>L-oVI jU^ JL 




L_* JLJV |j . 1j_J I jL-q-^>-Vl (jl.XJ "^J 1 1 l Y _Jb i Y 4_Lil (_uj_3 (JjJ-La <j-«J 

(j-Ajdb 3-iiiJI 4jJL£.Vl (jl : J>£l (jlj Jjl Ijuk <j£. c-m >l <jL ( ^Jj^Ju 

t>ulj Mill 4 j uL>Jl oIj_uL_l!1 (j\ ^"t^- i5jJuJl 4_tJL} c-jJ^Js U-^j cr^l 
4iilt ^1 4J ^oiJ j^yLbjJI ^ j^a I o iii Jki\ VI I4] (2>SLj j<J 4__i^Ll]l 

< ^ m 1 m 1 1 L*j(j t^J^ n "i 1 nl 4_Lv.j_a nUl (Jj^-^a <j-«j JlLo Ijjj JljS 

j t<*\ * \\ (j,* ^-i/IJJI p]n « a (jlS ^jlm ^ jl^-flVl 4j| 1 <>ijf 

OJLA <j1 £yi LSjIj <"< ( <iT ^ < <*V I j i JL>- (^1 (jr^ ^>tH^ I flli ^ <j>*>^ L ^^>-^->JI 

r.lh lt^W * J' «^ J ^-^W 3 <j <jV * u A<j Uj 3ju^k 4_>LJ 
^jV ^ L4J Jj>Jto <j-«j - ^JLftJl f.|^_>-| ^j^xj (J^>^ U-^J^ 3 Js 

j^>-i IjJJ LftJj i -A (jl (j-Lai Ui^ . 4 \ o r ^ tj iUTI t—jUtluVI Jjljj 

LlC J . Y ^i_>. (Jjua-flLj 4 k t.L ^ ^ J 1 1 ^ j i"> 4 lr <™3j-jlj V ^_<-u_>JI 

. VjuZ>\ i < h n~t\ _L>.^jV CjLLij>JI I(j| j^JUj 

^ YYi 

^ ^Jb IVY ^u^j (— 3j >JI ^jl ^Jk Y_A^ Y_A (j-u jjl aJI j . I j-o Vjlj ^ j_A tj^->JI 

j_4 (jij u£>J tj^J-j} ^ Y_A jji_J j^j JLlj (jl elLl j 4 j luj . I t j->3 Vju 

f*) * . * (*) 

j-Lj (j^j>. (^ 3j jt < .n T I O i j j t "< H alxjby . 1 U j ( n j Y_A (j^SLj (ji-jw L7 -5 ijJ^l 
-A tj^JJ^J LgJ < j t jJ I 4-Sj^JoJI JjJulIJ 4_jJ9l_^ (( l_3 Jj-j>J I » (j-A A^Y 4Jj1d 

mJJU>.I (j-SLlj 1 1 1 ^ ^1 — c Ij^ol ;dajL-uaJLj t4 <i j UjJl dJufc CxJl j 1 * 4 " n j h 

4j| q^j ~t <ij ijLj 4 ( (il ^_>-I (j\j^^-j jl j fi"i ( til (jjlc J-c-tll L^j] Jj-^J CjLjj h (Tl 

(jOj^jj ,3jl^>. 5l!L>- (^ oi-jj) 1 < ^ 1 1 1 ^j-j^-oVl (((JSLi^Jl)) (Jioj (jl (jyl^- (J-«-*j 

(_j-& -A ^jI 4 n jhjij 1 4 ~i a j In |aLi_SJI j_4 4 t ( <ij ^ jJI Cj\ n 1 dj^aJl (^JoLaj j_4 Ju jLj 
L7 _5 _A ^jT 4 njkj (jLi Mj^-i-l ^J^Iaj ciJLufc^ . Cil n 1 oj^aJl (j£. I Jljjlj jIj ^ n jj (jl 
(j^oj jJLl Lj^>* £yu Jj^-ILtjJ^SUI (J-*^tJ ^JlII (^ 4"^ jhj (j£. L-klltitj V jcJU 



j-A <^>L>. lJjJLj <d 1 _A ^jLb t_A j^jT 4 jhj CxjL£ La Ll 4j|.jjfcj tS^uiL^a jii^i 
( jr i-oj-_d CjLjj j <r\ r Ja^l -i ^c^l^Ju 3jLa t^r&j '(j-'lf) ihiJI J j*i u ^ o hlJ La 

.3 ^ajJll (jjjLSjJl <jJJj jXJ JL£.LuJ La ^Jfcj ^jlc jjfcj .j^jLAjJI 

jlj-JsS/l CjI m "w (jl «^ j , j j nil LuaJ 4lj mj & L£JL*LaI 

(jsfcJLe . jJ-u La 4_Ja VUl^l Ij^iJwl jJu V tlLjl 4j| ^JLc jLjIj .j-cjLaJJI 

L5j»*V j t<~i utL ^>*jJLl j_a jjljjj tj-^jLkjJI 4jjJ ^jLcjj jJLj^j jl jVI <-2jju 

^pa^" <T .(^iaajVl C<j ill jL£ LaJu£. ^^j-dl SjiiJLI (J^-ljJtl (jlfi 4jI 

jLSJ&y 4_JajjJo J -ttj jf i- >^>j-3tJj * Ij " jL£ jlj Ij-aLLa L-flLst-ua j>l 

i n 4 4_Ldj_j3 ( nlr>» 4_j I ^j*^ 1 ^ W\ ^Lc 4-uiLjj ^ulf^ <a ^ (jLfcJ^J 4 ri "i Tl 

jl j! 4 njrt -v. j>^- jjL*JuJ) LjJ (Jj* \$ \\c La j m-v. I J i L$j 4-4_^ jLeJj 

^-lLjJLI IjUb jl i ?iMi*i^l JL3 ^La- t^TI IjLA j{ i _Pa^-aiJj <£^i>.l JL9 L^j^J <j£Lj 
J) i in j>^* ij$ Lu-o j j ^Vl tjr\j ^-jLjlII 4 t jljJ J J (^JlII *4 ihLjjJJ 
4ojLIJ1 3jjjJI ^PdjJLI 4 Ac j^l^j i n 4j| (ju>- ^->-jJLl ^jjs idLuj^ ^> j t*i>^j 

dJLA J^LjO M ^ jJI Lljl^j^j JLjljJI ^JjJLcuXI I j jJj_i_jJ1 

4JLa »l liiii V ^paj-a (jt_(jij jljJaVl Ju>-V jl n -^1 tlj^Lfl .4 mrti m > nVi 
<jX 4j_ul pUll (,< l"irj (jl (j^-<u jl j*f VVUs *(j iu"l a j-o I Jl j->-Vl ^ < n ~*-\ ^3 
lV 0' : 4 1 J (J -4 -* (jj^j i » tj-^J ^ -A U£-»- ^J^J ^ ^jj J A J 

"l^Luolj JL_j_^1 4 j mi ^Sl>. lLUj (Jj)^j in i _A ^jjo (jLu—^w ^JjJ JLjw^j 
(jLfl *(3^ c >^ ^ ^4^! Q^J ^ '^"^1 >^J .4JLa frln mi V ^1 n r J^LijkLi 

^^paj-A (jl_JuJ ^Iu-u^jj i _ T j_ttjlj Ci"fc-L>. Lc^) Ij jaJLi j-^f Lt^" Jl9 jl i " V^f i 



_ tj-JJ (ji-JLI J Up *3jLjLa J31 L$J jLlI^I Q^-j^ _^jT 4JL*. 

^jjo <j*uJ *JJ ^ -A (j-^ <J LLlv 4jjJ O^tI - LLb t a <jL£ ij) 

J-.jJll 1 LjjJ^j — ^ Vj Lj_sL_£ ^ujJ 1 _4 ^jpj* (j-uLt-^ Jj_j>-j (j^j.-Tr mi" j*l J I — 4 j 

.J^ ^ <>l ^5 cJtf IjJ Vj jUo-VI 

jLuL>l (j-uLlil t^j^tj o' jlju Lc_4 Jla jJLa J£ (jJ^lj *tiUj ^ jjlj 

J^SjV Ll^o jjuVI CA **3^ j' ol HIV ^ijl) jJljVI ^j>^ 

(J-^Jj-LOJ ^JJUlU ^gTt-Tfart 4. J> j "j I (j-ujJ j JkjV 1 J ,(l_jJ^3 Ci j ^jyJLV j * Ld-JoJI 

J^Lc jJ^yi 4JL>. ^ya ijJLla ^jl ^ ^ j n^li ^ ^jL^ liijj . jrt H (j:jjutj 

J»j <ij {jLj 4_>.LnJL I dJUfe 1 ^ » (jpJL^b^a 4_3*I^j . 4_^aLc ( ^_a!jl_>JL 1 ^j-u_jJj 

(J^it-tl j|jULJJ-^l J-^-^J jJjtjfi . CjI^L-Tl>-VI ^jjO LA^_i_C.J 4_u!jjJ I Li) I J 1_ULJ>. V I 

tLJl^lj^aJJ ^piJj^io 4_jl3 IjLA ^jlj3 ji^Jl J^o , r i. j L fc j J (jlsl 

(jj Jl^jlju (j-uLUl JxseJ 4_jl tlU Ji ^j^j jJ^ L)^_^3 ^jJi ^j^SJJl l-^jL^ ^L^tJ 1 <l£ 

J^Ij^lL) ^JL^aJ i i i inj Lcj 1 j^-aj ^ L j_& 4_j31jjJ1 cjIj^jjLjJI ^jt Uai 

JcljjjJ ^^jJI 4-^u^jJ1 ^jjo JkJ^J dj^JLJ IjLAj ii_< .hwf ^jjo Utj^-j-Cj 4^j_C i ^ "f V I 

(JjSLj ^ » ^jfil^ 4j ^ t4 j ^ JjL £■ V t ^ j .U" ( J_ L La_J 4J JiLc 4 -ir ^> olLAj 

« 4_i£. L*IL>. I » CjIj j inrtl (j^i inn til ^Lj_LdVI^ mi rr i T 1 ^jjJJ->JLl ^* Jl2j .^jjj! jt <j 

iiJjVl L yijl L3 JLt tLu L^j j V fVitl ^LuLi fj^^-j^ 4jlrt.«JI J^Ll^JL! 

, 4_xi|jjJ| dllj J r 11 A "II L_flL<U JjL^U Lqj ^jjj-LLII j^J L_fl 1 ^ |jl J-J>-jJLl ^jja 
,jja 4 j -V / ! 1 ^r>j— oj 1 <i, i j 1 La^L* Jjl L(3^1_>. V 1 CjIj) j f ii ii "1 T I £JUfe ^Jj^Ijjj 



jl-Ajjl 4 « n n*i cJ9jJI 4_pljjJI ^ - A"tt ^^jLdJI jJcxjtJJ t— il i ml 

^3 cJlx^jJ 4...\ j i (i 4 <M j t^s ojj _ (( 1 J >. 4 tia^_3eJLa)> Lg_>t-J 1_A ^jT 

jlj^L 4jjLoIL) t _A / 1 -A jlj^l c>J I ri « i'n j mi <T JL>J Ju^J j U^ll JUJoJ 

(JjLdJL L*JLul> (j| VI i^LLuilJ Jjl^ jJl£~ (J>\& (j^ojLAjJI ij&j-A i^LuaVLj 

4_j^j>j oVjL-Jte— a ^ £jl=Ljt ^j") ^ till j L_a^_c5 ^jl ^ 3^ nij 
(ri'il 1 \ n ^ *J" 4 * j^CjLkjJI (jloj^fij ^ " tl l^dI j U-^ ^j-fl JU^J 4 tn i"i )\ 

(j-* Jl^lj c_jLu^j , i _A Jyi lT^Ll>- u£>jL>- p$ Miff )| ljJ^>-J (jj Ij-^^U Vlj ijLo>-VI 

\ o ^ "1 a^L-C 4_jL_*1_jjj _ j^cjLaJJI jl mim *SjLj ^oj^u jj^ <\ a 4 " , „ 

jj-i-o ^Ij^. LiU j ^j^j^ _ 4 ffh V ^ 4_iLuaJLl ol n Cj_jL^ ^jlj t4-ijj^ nijj^ull 

miJ La (_p-*J i^jLc Lcj j i"i ^-AJU£. <?J^j>.^ ^_ulkj t _A ij^>- 

^1 ^>^Vl 4^L>JI ^LaJVI ^ 

Jju CjLjISL^ Q^a \S3J^. ^° L^l p 6 <3 i^j-lJI I JLA ^j-Aj i^LjJl ^KJ 




4jJuV| ^ LiUjJ 4 j m.^JH 5l!uJLj>JI 4Jl*Vl {_yaj _ L$jI jV 4_iiL^ 4-^>^ j ,» 

i Jl^I jjl ^ . njJJ ^ A * * (U r njpll <L<_ul^_J 3^£LJl U-lj (>>J (^jjjJI t_ «f V 

JUC jcJ.1 < nil (^j-l^. 4-J.iI 4_j_fltJjj-j 4_4-uljJ CjJU v^j ^ j < L I 

l_l a . 4jL-o^I jJc^>J *^oLi^ ^>>^ t Qj j 4mm m ^jjo^DjJLjJ t4j ^jL^>. 

^Ir ^ t i m L*jjj . ^ JUc _a ^jT CjI i.j -w 4 Mr ^ o r (jr u_u_ij Gl J^i mij^/ 

4jjjI 4jMj J^S/I Lsr hl <jVI Jl>-^jl3 ^>vt (JjIjJaj JLloj jl i"(^>U (^SUj 

Y ji j V ji l!jLLu>. ^^jjJ r_yc Xlc 4Jj) t n a j! l_3^^jl1,I ^j-aj i Tacrine ^>j^Ij 
(j-ujjJL (^_>.^/l jju 5^JLl 1 't t i <i j ^^Jllj>JI La . i -A L;r LoLw jlLc L^-a J 

JL>-jj J lj La iLiUj . ^ hi j T I ^_9_ij ^jjk ^^-iSLJl 4_jJL_jj-3 ^j->o J o"t < M II 

. j^-l>JLI Vju jj-oil ^Mx. Jb^^tLo j^-^j 4 j j U 11 4JL^JLl drv 

3 ,_V jia c (jjSj V JL^ L^jLs ol^Vl Jlj^I 3L_l>. n n <j] ^SL^J 4_u1 Jl£ 3j1 mm i nl 

A^aj^UI Li^.jJjJlSll)l^ .(^^iaj^l JJlC CjL1i>JI ^1 ^_>JI J^Ljj jj! Jju 

1 <j <i Mil Lujj) n jIL^ iJf ^ oj j « i,^> 4^^_jj Ju (^yic tj» rtIL jj)Ul lZjJLj>.| JL^ dUjJ 
JjsLli ^jJ_jj>J 4_ijIjjJI CjIjuLjIJI J-^>J t-iilj^ 'lO"^"^ i^-il^j-ii^ ^j-A ^>-u^jJl<i 

4 Lua JLj>-Ij 4_tb J-»aj ^^j ^^jLj J-3a . 3 JLv 1 ^ Q jl r u 4_a_i^j ^lr dj_<_uLj 
ell j-^s-J (jr ljw LjjjJ m^I L^-lS ^ miUTI jl<^ I (2^-^ "t^J '^>^Lj ^ JL^ 




..Jk ^j! oljl 1 "1 Lj (jiajJ I g, I j 1 1 1 4_i_uj_jjij dljj <j-a (j jJLii>JI 1 i.t Mill 4_j-Ll 

ULa i^yJLiJLj j . ^£5La (.^j-jIj i -A / i -A Jji-oJLj (^jJ (jiaj-ail 

£pa 4JjI_LjI La jl, t n a Laj i^jiol Cu^ Ijl 1 r I flj *3 4_LL_i_u I ^J-a (j^-La 1 1 1 1 U j 

< U i 11^ -iJL-stj jl ^jSLcJ '-'j ?fc J jJa->Jl CjLwjJ £pi l^ntj ^judjV 
. l ^£jJ>* % $\ CjI£j *ilt I 1 n ^Lua 1 tm n ^ JljjV 4j£Jj t^J^iLa j_3tJ ^^iil JtJ^e (j^-a Lj 
<j1 (jr-^ < ) I In") 1 n La (jLc^—cu (^_aLjJI (j I JU>- 1 <j I 1 j n In < a QJ^ J ' " 

t^Jll ^jL£ I jj jl i 1 -A / 1 -A ^ 1^1 I ^ Jl— oj3 (jlj t^yjl n •>> Luajl 

^y, mi rfcj L^J I ^yiil j-a I j .n 1 rtj . V _A j^yA {j\ f j -v. itlUj *^wiJ 

^pljj £^ja I 4^jJI <Lxj LJ Ic ^^-IjS/ 5Lj>JI ^ lr JryaLlllj ^"i^.a (jr ijl 

^ylc. cfJJj J«-nj I ^ n a itlUj J^l t " ml JjL>Jj Luj-£ ^ j.7i, ~r ja ^J-^ (jl ^- 

t J^£[j| 4^£ld JoLoJI 4jLj 1 Ju4> . 4JLul nWtH ^y^Jl ^jIjLju^I C-olD 

3j^jlJLa 4 j 1 n f-v. 4-£.J-1j ^Lt-^-j LLij \ <<n V <1i ^jl (jy 3 <„, m <ntl jjb 1U1 <^tL I Jufc 
3Lj_j>JI ^yic cryitj (j-Lc- J m "fcJ (jl 4jLSLaJ (jl J * nTL) J— atJ t( j_>.aJ V 
4 j mii-w 4-cjj 4Jj jJ-JI ^^Loj (j-i-uJ! j j if? jnV t^t 4 jl r (J tn L*v« ^^-ai-jl 
. i -ib j_fi CjLll>. ^j-ail (JjSLj ^JtH^ <^-LJ^ O^- 1 ^^^*J . ji^Ju^ 4 j l"i o 

^ JL_u Cj JlJw I JL^ ISLj^al (jr J3 M > mil (j^aLlJI CjL^^-JL jt jya < r Vj 
j^SLj (jl (jSLxJ (j^j-ja j_^Js i^jQjLbj-L! 4_uljjJ1 CjIjI \ *i J * ntb L^-al <i"itf>l 

LlmLlm\ 4_uLte-a 4 ii- i^W 4_tkil]| <±m ^ Ij'l^M ^ La!) L^J 4 nK"it! Ji-AL 

(>uaLlII icLu-o (jf VJ .(SLpJI ^JL- dry 3 LJJL) u <nj\pl JLLIjVI jl jl^js 

I ^, t ir < 1 <>i r j_A 4jjIj1 La LaLcJ j^Jlu cJlj La ^-^J j Ju^j L^jIjUV T> 




J£ dJJ JL» ^paj) nlj c-Bj ( <i 4 t j *j ^ CjLLj_>J 4 j 1 ii'tTL LjJLlj ^ j irtj q\ ^IjjJI 
t_£^_*j La„V *<r j . (j^-ol_UI 4 jlr (Jjuj-oJ-j t^jJI j U^.tl < ^ M (l \ ^O^.."* a {*J? d ^ d 
♦ ^jLj^. 4 n K*i <l^ i <ML ^ Utl JoL_aBl ir^ V"i ihi t^ZL>J,l Jl3 i]nt i^ifL 

djiA J-a^o j), t-jlrxl <.uJ V 1 Lul Jrt >J I j j 1 it ^A ^jJL 4 1 mi (TL ( " i 1 " j 

<jujL£ Uj . (j^ot "U 4 < ifiiTL 4 n jU jlj^fl! laSuk (jj^r ^> <^jj : JoL-uJaVl 

(jrtjftLllI 4-C.LluD jL>*jl J^lj JLfljS t LLu^JLlI OjlA ^ 4-ml 1 n *v (j^-flLlJl 4X.Llu3 

(4 jrw ) <>o JJaVl JjLJLl t>A>J 4 j „. ;TL>) c-JUaj (jl 4_>1j "IT 
(Jj .JaaJLj Lblj->-l JL9 -ij-aJl c?"^ *^lj>>^ <— iljLl>.Vl £-jLj 4-2>j-*-<u 

V 4_u1jjJ1 CjIjLaIL^VI (j\ cJUaj i JLxjI ^jl (^Ijv C , j ftp ol^j *itl (jiaju <jl 
■ j <i"i nj V JL9 J^Jltkj I JlA ,jl V) . IflUtn^ £jja Uj->- iVl 

L03 infl ^ino"! 1 1 V 7\ " r 1 L-«i j i 4jLjvVIj , (J/A— oLjJ! (jr^- ^fcj J r 
< _ ? IL>.j < c—ij i* <i j (jlj ^j->-JLj (j I *r mi — oj I — <sju£. . 4 j o "i ->J! 4_^dj_oj 

^ ft IjUfc ^jlj^ i j JU^/L) 4_jjLx-oJ jjjjl (^jjj I J I ^^-3 A LajU£. 

-A ^jT Cj*->~ JlLc 1 -A (jLLt_>- 4jjJ (J5^J (jL-J j I j-S Lai . LjjIjI I j 1^-3 La 
j i <UJ * 4 t j, jMI 4 j ir 4 " t *r>^Ja 1 JLA La-jjj i I nlUa j \j n\ (j_u_jJ j j 

^1 jlL>J I ^ jJ (j^Ljul ^-Lc ^jb^ jj a, i (JjLqj -A ^jT d> L m (j-^L-u I ^lc jlj-^Vl 

^aJbL-uJ (j I (JT Li lOjj-ki La 4J L-iDl^IiuL 1 i^j^jJLI j-t£- (jId^jju Jl9j . 4_uL_u_L>JI 

t >.<i n\ j— IoLaU 4_jj3 4_JLja I a, \ )r i^jJ^jJll Jol — i_u_3 1 j_^J 

J^J3 <U . n 4 ^ ^L^uV! (^ykl T _A / T _A <r l> 1djJL«j (j! Laf 

t-i-O V J^JS JLus j^j-^o^ uof.l < < < i"i ^jX- ^ i tj (jJJ jj <LjL^ < 1 -A/ i -A (j^a 

4_li>. ^ ^ ^ ' " 4J 




4_u1jjJI CjI jLl3l_>.VI (Jjq_aJ1 t_il_3ejt^l ^JLrtJLiiU j? j-a ^j-^-l L_3^LJfc-ja cIILlAj 
j^a t 1 <ii i ir ^Io»j . 3 Jl_>- (J^l L_3^Litjo L^jSU^ tp^ jl^^j J o j^a jj^aJ 
L^aJLafcTiuiJ jL J*l>d VI -I^-JJ jl^ CjIjLO^I ^LUI 

j-c£i dil ij >!l j I -^Ir. jA^I Lo j ic LJul 4JLjJL>J1 j .JjjjlII l_)L%_x^| 

JL5 CjIjI j" V.V1 ^ixt_j ^Ij-^J jl Jl_>o i_3r| di'q 1 4_u j ill jlsL-r <iH L-Sl, V fl"i r nVI 

. ^JoLuJI ^.u-<j-tTuJ I (Jj^°) 4j3j^jLja Cj IjlLsj .<-u.l ^y^j »i*J I j^o ^(jr^" ^ flj A ^ ^ 

J i rTi Kill ^yS j i " tj Ju9 Jj*x1I c-l^-Luo jLa (^-Lalj-tiaJI <j-ulj-^ 4_A_lLdj [j& 

.dujiajua CjLu_>- ^jJl! I_lljj9l < nkj Li| t4j a\njja 4jLcj 4_^vl ^4 o go 

^Ijj jLuILxl 4 iijUjJI (jr xJLL3 j_<J < r!U mii Luj 4jLs i^j^Vl 4_p»Lill j-*^ 

j_<j t njUj-jJl di^LjL^a C< <i <i-<^ Lq <Uj i^ILj I Jufcj) jJt^VI CjI j i^t V i~ill 

* Iji^^jjjftj JLua jrj-jf>3 JjloJLj jVI JLv^j 4j! ^ji^. i(<L>.| 
4_jj1jjJ| j-\-oL_UI CjIjI t "i VI Jij-C jl jya j tr^ 4 m dJSjJI Jl_>- jj^ 
^jjC Li Jl_*_U I jL->- ^1 L-iC^JI 1 1 j ^ j j "i j < u 4_jjIjjJI < n ^-ll I Cj I j 1 -v I j 
jjw! V^c cLlLlA ^^k. . Jl_uUI c_xkJl 4^a-Lf^l 4_uljjJl CjIjI d^l ^Ijiir". ,J 
4U flj ^ jc-4_cuJ LftJ 4jj jJ I ^Slsc-jJ (jf >Jt 1 i C j ^ *i j r j-J 

^j-a-tlu ( _ r 3 ur L^ j-^Jj (jjJI 4_£j-jJ1 £jT j5jLii-3 Vl ^ lr ^y-ajj^v LjIj m i 

^ >j(£Jj t 1 ^ a„\ V" ( rij q]^ ^ j j j to L^Bj^JLJ jl ^ t l M 4jf (jyk- (^y-aJj^J i 4_JJ IjjJ I 

(^y^lLa * f JT >a> * L^j'j^ ^^-^ o' Lr^ 1 * . ' ' ^ ^ J-^J Ijlj-i^J j-uol 

4_£jLJul jl ^^JuSLcj i^jJI jj-a3 jl 4jjjJJ (J-o-lJ^ .4jjjJI dlLa tj-**^^ Lj 1 

1 jySLcj jL^ IliJ I 4 jj— jl 4jjjJJ ij-ujJj . 4_jij_>JI (jjl—fl^U—a £ _ r 3 

l- <-3cJ «Lol» ^ n"U 4j^j1 4 j \ A\ j ^-Cj-J c£JLlifc^ . LjI ^jlj^ 1 1\ $ ^ .jLu^-VI 

jjuaj jl L_a_?e_J 4_^ojSL>JI jlj t jl til] I I jut 3jL->-l^ 4_ lm\ j < » LyJlJ j^j jl 

i4_j 4_judI^JI 4_jjIjjJI 4jj fi i"i ^jjo ^-aJl dljj jl c_«?kJ Lq jl JL_d_c (Jj-jv Jlc1j_o]I 
oil oj-J^Jb I JLA jf .edJj ^>^l j ^ jl f ^-j \JjJ\ j-^^ 

.till j j^i Juj jl L<ul-i ^ t i jjj i4jjjJl jlj^ t j-u_Llj t4 i «n <T 




1 ulfrjl 

1 $ * U n i e_>LjJw L) 4_jlj jJu ^.x t *m LjljLk Lj^J9 4 > < "n 

^Ltj I ^^flij iUj 4 Uj J^>Jl oLLc. jLt^i) ^j-c 

i_fljju V j^v Ut)_jMj 4jMj l$I 5J0 4al>. J£ c-.ifl 

fJL*J1 .jlj^uVl JL^I ^ajfc J 1^1 nil I JlA > o 

(jjJI j^oVLs ; j-=r tJaJb 4Ja^jJ1 4, 1 j i^>1 j rt -kJI 
jlj-i-u^l - J^jkJI (JT ic Lo$j?t_A ^j-JliJ jjl yfc ^ J 

j jj^n 4_»UJLs iSLiiL-JI oUsLJl-I^VI ^j-o 3^ ^pjl 

. j^J! Jj)J ^1 jLUI <> ^ H ^ ^ W ^ 

La 4_» j-uu 4_l3 jjx. J T *^^o^jj^^S ^Ir dJULA , _ 



. 4_£ij__*_/Q i m A aj\ ~* t!t\ iUI n ml jLuu ^jL-5j J-CJlJl £>£Jj icdU-A Jj^xj^a 
<j^o ila ^y\£. 5jj <n<rU (jlj Lul J Ijj-^jj <jf Jup L$jL£ JLssJI iZtnr t tr>]j 

^yfcj ,42jUJl <jl j^uib VUmil >^V| 5 jm.1j.mTI fd*Jl LL^a 4j.^ * \ \\*\ 

.(PRP) 

L*Jj-4oj 4 j m.LUj t_alj->Jl J_i-uJ (j^ ' " L)^ * J ^ ' (Jii^^ < Ml **t^l .jjLojj 1 Ml jf 
j-x£jjj lIJJ^J tig mi <i*i I L^jI m c ,Jtri >V ^Lit-ajl j "m J Jo a t 

4JLc jJj ^cJutll (^JLc ^yi^l^-JI J^Lj,.". mi VI ljub U La„wr j . 4jj_c.jJJ CjI o m.TI 
j_j3G 4J_c j^-u I irnf 4j£Uj . JjjJo i_3j_juo L^Jj o if I 4_*jj_uj 4 m o i .1 ^j^L^>. 

j flk*** cjIjJL (jJJ jii hi 4j^L_t-u e_alj-JsJ I c_> liL_>.f juLa < a cj-^^" 

CjljAaitJ j "i t "j ci-L>o C*jL£s . 4JL>.^UI Lgjl_j_>- {j$J->- L y^\j-C.\ 

• Cjj^j C*jL£ Lo (jLcj~i*uj . 4-icl o*j «wl _ Jlus Lgjl^ jJLjjj 4 ^ t i«Vtj t 4_i_jj-C. 

4 Km. a ^ . <ol jJsj < scrapie liII£j>JI 4J_* *LLi V ^jJI ^ ^11 Ijla ^ m.jj 

ciJl£Lj>J I ^ i . uLieJU j mi r J£ (j-^s 4 n n j <jL£ 1-4 1^, j ti^jS l Oj j j ^ 

jIjT j-lIu (j^o ^ o "m Lljl VI *^ljj O^J-* ^ 3' [ .'J * ^j— *^ 4 , j j mi J-Uj 
el »lr Jl_>.! (jL^ ^jl mi tfl ^j^-ail CjI j m^tj {jr ^ tL»Ju>.j . 4j < ij .« m^V 
MjI-& *\->3 ciiJj <., . 1 1 n<3 t< rtl"j V a I JLjJjk I q tU juuliej m^I^ij iH < t .UTI 

i^gjJ*-] L^lj-i- (j^o jJLco JL£ 4_Lo ^3^" cr^ t ^*fl (jL^ . LuUajjj i _^Js dJlSLxJI 
< JL^ 4_)| VI i(j\]LajjJi]\ \ ) n" a \ <\ j rt in JL9 4j! ^X.^>JI ^Ir j 

tMji 1 jlrt" m^|j (>l>JI tiiJj JLuo LiJLlA (Jloj .m^jJUlJIj 4jLusVI ^yli: 5jJL3 
Llll£L>JI ^IjLq 4jL Jj) <ij tMjjUj ^ifl l_jJLxII A ol r 4j ( j_4 Jj iSjLjJLc. ^j^J (<J ol 

.(-jj^SLuj 4m. i. ^jl ^j^o Ju^Ls (mJj JLxJLj J rt"i ij 
^d^jlHI j( ^(^yiiJI jt tCjl nkUl Vj . 4 1". rtj V ^j^Lajj^iJ I Sl-jjj^ j a m£| ^^SJj 

^IdjJLI j^Joj (J^jJUlII JaLc Sjj>*LLo 4jj^Ia L)Lp- ! juCJ Lo^ i IgjJaj 




Ij-ii/Lys LiJLv <_£jJl_*JI JjaLc 1 a J if LLoj J^l j_ljv Lill ljufc (jL£ _ 

Lc£.ju« ^joMS ^xjloj^ il_3L>ujVI ^^Jb 1^1^ ^jbjL-u^I Ijljj ((ji(L*jjVI ^^Js 

J>U. 4 irtJl 

< m «r>j (j^jJll (jLSj "-J^'j cr^l 4,..i 1.1 '0 »1 <n(Tt Lr JLi JL>-jJI JJL-C jlj 

.jjrtiJLJI JLw^Jl 4,1 jig 4 > in\ <U n4 '.n^Jj 'Luajl JUJoVl 



<jl Lx-c Jjl iti'itl ^1 l> -cxjljJL) I jla ^pt jl^j . \ 'Ac <ilc <:m, \ tt U jl j t" . <>l L7 \£. 

(jloj-ja 4_j j-^IaJ ^ JlJI i U <i fit lj j < m <i ") I^j I JlA » i^ttTI JL^Jl J^U 

^Lj-3t j $ l^j (jl^j '.(JLalsVlj jtLutiJI 4J ^j-j-tj/ ^ <^>^1 (jL^ jJlb . jj^SJI 

tluL^ C^ltw J£^M 4^ j I <aU Jy5 JlJULjJI \ $ " ^ > ft 3jj mj i jj>-T (■ t 1 1 » j lj.,j.t_<,o 
JM^ LjLqj ^Jjl i o uill /ya (jJJ^Js Jj! ^jJLl c-jLlo! . (L^Miwi 1j_jq| ^jVI Jju 

.jjjSUI LLt-cb ^p^lj-cl (Jloo i <xlj^, t Cxjl£j .^i>JI /ys ^j^qLc 




V 1 p9 JUI 9 j0 9J^ 



^ t J lU II Jft Mill ^J^SJ I (j] <"< 1*1 L_«5 l^_jA_^ JL-C.1 MiJ LqwO (j-SLj 

Lo J^_>. LoLxj Ltij-iiL* cLuLfi LiilSl^JI cjL^Ijj <jV jJJ j a m> Ml ju^. LdKjtU 

Jjl <"r i<~t ■> in .e_)Lua-cVl »1 glr ^ J)j <>>H <r. « m ^ "\ • * ^Lc Juuo L*jIj Jli 

I Ijla^ <jl>. 

IjjLj 4j! i^j-tjuJI Ijl>. q jt ^Jb ^y* IjuI < mi^ij jISLj V CJD 

JlI"l*3 ^LilL^ i L y*JjX\ J^jt M-J^-Io L-UQJ Jjj » " ' "J Lo 

Ijufc L^j j^x-Hj iJ7 aJI LoLcj 4_j^>. j^oJJ! Cjl^^Lall /ya 4^jl n a LiL>- Ju ^£ jJI 

4_>^Ij-jw 1 o a jir ^j-^f £j >^TL jLiAj^o llILla . > ^VV ^Lc LLcjt 

. j£Lo i n^jlr 5L?cJ9a r n<i'i u n mm mi 1,1 ^^Js CjI Jj)jJiSLiy Lj 4^1 miCi < nl 

JL-AJ t". ^ ^ ^ L^JSLIj i^£LcJ Ci a.l V ~ ( a\ JL^ CjjjlJ^ "^T^fl 

<Mi nj m^jJI Qia_flLiJI (jLjSLlI I jjt j^] j t <Vi iij MJa t^j ^ i^ll ^jnt" tl I^jqI j V" r ol 

I.I iii*! n (_yJl SjjUaJL) <-,l,„jij -(jr*-! >->JI ; • J-jlj Lj-fllj 

(^k^LiJI jiLo : jj&j ^Ji^l 6j-a\ <j\ 3 i JuJl>» ^LjJ 4j1jljJ1 ( " i mj Lo Ijla 

jjJa 4jLo Lo Jlil 1 3 m^jI .(^LLVl 4 j j . .o m^jlII) I mi)U 

/ya |jL>. (JAaJ! JJLtJI ^j^o C«,.« - Jfc.ii> 4_lUjlII d Jut ^jLfl * 

■ 



^LtJI <jt cdJ j *4l< .all tfJLA Liaj! J^* j£ 4j? ^ ^LtJl J-*iaij JuSj <jf fU>UI Ly \£- 
Jjl O -4 >^ *j o ilt Ijnjl^J UjjOjJb <<±o->Jl J <i*t i«.U (jj^o^-^JI (J 3 *' 

. ^ ^AL ^Lc j-qjJI j^j^* c^^ 00 cr^" 

^ JLnr.li ,kii ^jl JUu I Jj^>»j_4 (JLjjIjlII (J7 JLuj .<±j^Lo £_4J ^->J £)L) 4 < « <i*» (_pDjJl! 

V 4jf jJUljj t4^LAj_JI LuLp". (jyji LjJucc 
L yajX\ m^jJju 4jL^>V1 JLaIt>.l ^jLS _ 4 nj^iJ CjLc^jv 4j (JljJmJI ^jj ,jl 

JLLo OJIS^JI CjVLw />* Jjlj JL-fl ^^IjJI j " m.VI 0' cr^ cJj ^1 

C-ulS ^jjj _ SjijJ t4 4j^_aIiJ CjVL^ 4_j I Locjj Ju ^ < JL>-! . 4jI JlJI 

^j! ^yJI j inl 4_lLjLc. 4JL0 ciJLxA ,jl ^JL_lj _ 4_j1_U <"< m. 3 i iii \ <jja J^l 

^Jl c 4_j1 LJijJ j — V dJLSL>JI ^ ^ > — j — ^ — 4 a cP^J-^' 

^ jJI i^jl juL ^ j^iL-a ciiji eiijL^j . 3^-o L>yM-j jj-aj jjlc Ijlaj 

t <_ iji.aJl ^jSLj ^<J 1 Jub (jf VI .t_3ljJ»JI ^-Lit-aV 4_^L>* J_u-buo3 4j^.jj 4-lA C-ul^ 




4_c ^_pL?e_<a 4 < n n'l C^jJI dA\\ & tCil n **\\ ^yfl JU>- 

Jj I I JUj 1 4 j o 1 r 4JLLa jJb 1 "v. ^^jjfc i 4jj^j 3 « I ( J7 _3 j h m mJj— »• 1 
J-uaJ C^£j ^ ^JbJL>-l . Lua^LLo LaL>uI 4_3e_Iu L^jI juo^fl 

djl I MU* 4^ ^ LiJl£L*U < m.U J*L*II o ? > VW ^U. ^1 

JL9 lLL^ <j n J t it \JJ& q\£ • 4 inV) <—ll M -k 4J <,"< t <M Lj JJJ 1 (r^<1^. ^ jL?fcIu_uJ V 

(jr Aj t(<CjLulj^iJ 4j^jJL1 3JLlaaJI)i - jL>. ( h f r>*i _ <?U m I La l^-jiw! <J-L_u 

Lajj t_x^^-J V I <i ft a i Uj 4jj3 <j-ujJ ^jjl^ Jj^-jJ ^^L> (^Lj L-t>^3 

4_]fljl <i flit >L^k t jJjjj^j ^^JJi "1 mi 4, n m>I 4j1^^ ^JLc j-^U i ) < \AY ^ 

* (Jlj mi t \ \ LjJ (J^L>. {jA J rt **i I j ^pa^o « LjJ» ^Lj JpL^ Cjyt *j-ALtaJI 

. I ^ mi n\ ^1 VI Jyi 4 o jhu.ll jljJaVl ^ ^j^jJ 3 l*JI£L>JK ^\j-j*\ \ $ tj> trn 
j-jLjj ^1 "1 Tt t u\ 4 \\r q] \ ,x-i 1 11 1 1 a y \ ct^-- ^ j-jl^IjJI ^_y* ^ i irvl 

j-jLlulll 1 <jl c <„ f i n ^-j ^jl^ i^jufc (jyjjj—iJl 4-flJL_*i 4 j lj .a^fl ^^Lo-j^Vl 

^^Ja Li>.V t^jlj^ijl cj! ij -w (JT A djLuLuJl ^ jm> ^j^. < *■ t ~* t^j Ljj iJT Si J^lSJLl 
^JL^ <JjO c_>j-> < _ y d».i nil (ji->JI jJuj^j^ juvj I j£Laj *j mijTI Cj! m 

4_oJdj-^JLt 4Tl"t j "< ) ^Jljj^j (3^3 ( 3)-^^ ^3^i Oy*3J-^ 4^- JA jVi CjI oK !l 
(jl_^jLi Lx^cjjJlj Cjjj) V\ 1 (^ylll 4JLj^Joj CjuL^^ . ^JjJI 4 <u j *^ <__)l_J ^^ic <?JuS> 
^jlj^aJI u tj «U (j-L>* : ^jjllll (J>-Sj i 4_JLjJ1 Sj^JLaJtl d»l j i mi tl j-lC 

i 4_>»ljj1 ' Q"3J (^A-3tj ^j-u-jJ * 1 j t j j U LLuj^j f^li 1 1 

(j\ ^ t tU"t mh j^Ja :5jLl t a j-jlc 4 j <^>L>. 4J ^^Gj^j jjfc ^ojfj^ ^ o < nj (^jlII 



^_ dCj L« 4_J_ IjUfe (J^J ♦ 4_oL>J ! 4_jJlj L_3j-^ < 4 1*^ «a dil^ i *^ Ljl>o ^.g i T"JL9 

Jj < Mil cr Li 3jjl_aJ1 4J ^jj^-Jt (j-a jujl^>J1 JSLAJI <j\ U > 

_ £_>L_j_jlJ! j J-"* J V J - *^ * ^ 1 " 1 J - * ^iii I ijr Jl 4jj cuil lIiLjjjj ±J1 

J! 

}Ljl_3 jjju 4_i£LIj i iijjb 4-io^j CjLjujLjj J^o ^h/Vi CjI < JlLo CjLLljj^_jJ I 

i 4_i 4 <i 1 1 " U (jis^j-aVlj cdl^ "y \ \ 4_L4-uL<-uVI ^_a^LU ^Jt\ ^ya ^jr> t ^ jj <n n~> 



« < jduLg J^l VI (jlaj-dJI IjLA Jj-L ^ w 'Cjt-^VL ^jlJla J-*J 4 0*^ J^J3.J^ 
4_jjJ^j l*JL£j>JI *lj-^u». 4_j JjL2 ^JlII *!j->jV1 4 Sjj-uaJ j^Iuf Ulj 
. <j 1 miTI 1 Jl^j 1 (j**< °ij 4 C i <^ JL-fl-l ^-^J 1j ^ifl <"< j IU LaJulC i julj j J j-i 
\ m <^ <v (j L£ Lc_ij jJujjj_> <j I 1 ^ 1 -ij I jj £-4 LxjstJj jG I JLj 4j I V] 
£ Ju_c (j-n-J j^jJi j I dJI (j I 4_j I gjJI ^^Js j-l^IjJI ^j^j ^-j * 4_-uuJ >■ 

CjLLc. L_JLuli oJlj La 4_j! VI _ (Jj jj ijr ic J p I <j ^j-Lx-u I 

c t y n\ I L^ILa Jl2Lo 1 4 fij o r j l^-<-u Lj J_xoZL>u Cj Lj jj^-jJ 1 CjJ I j La j . 5^ j 1^ 

^--3 I JU>- ^ LuL-p ^Lu_J Ll-aj| 4_X_CJj i (jVl ^"t ^J<^ (jyJ-J^ plj J ^ 

^jjSLj ^LSC_) . La 4 o ^ a 4 njhjj rtj 4j1 ^-JLc Jjlj ^ JlJI j_xV| i4jLjljLu 
4 j mij (^jJI (jlfC-LI 4 jJLL 13 4 jUjJI tfjLA (jf jL-£>JJtl (j_a 

^jjj-jJI (jl 3 Jl_o ^jJl i^j-yLstJJI (Jj-^ 4 rjUjJI oJlA jj Jl3 Lcjjj .tjiy? 1 ^' 
J r ^jX.j Lt_^a ^j-L^J I I ~t-r-_nM d-jj-uo LoJlJLc. 4_j1 Jcvj 4_)1 VI . 4_i ^j-i-« 
jLcJI ljub JI-> i j LaJI JlIj-a J_i2 ^ ^Ij-tiJI JLvf ^ 4_j_cbl2 4_ij_i^> 



4 n jhjJI 4 jlr (jj^ La Ll ^jl ^Jljjj . ^Ji-La j^aj Ijufcj _ J-oL^JLj I jtj 

u ~ ^ j' 3 JL^w I j 3 j <ilr> JLjlj ^i^. ^"J » > 4 r ii ri'i dx^jJI Lr 3 (j-^tJJ 
^j-tfujJI (J - ^*^ JL^OJJ . Lb 4-t-oL>JI (J^JjjJI CjLujw <j^jJU 1 ( M (r^lj 

CjI o Kll (Zjlj] £ jjlj il. >. 4_j^^J (j-o 1 ^-Ljfl J£ o K H » £y* YOY 

(j-* 4_AlUe_^a JlSLi! 4_i_3j! j j) j_jo - (j^-^-JI ^ j^a ^\ 

t^u_oj_J ^1 ^Jj^-j 4jULI jljlj 4_uLjJ1 4 <>K II j-_jJLij L^_u.*Ja „ < j^jX\ 

^ ^ \ VA 4 o Kll ^ j j . ijaj t A\ I _5^_^_jJ1 i 1 il^v 4 c__<_j_i-aj 

t4 j U <n J"^ CjVL>. j j| (j U L <Jnj I t , < i < nj tj/u>.jl i t nVl LiLuj 1 i < h V I 

. LjL-CjJ ^jjji^—jJI ^Isj^a >-*-^^ (j' J-^-^t_} Lfl 4JL>J1 dJUk 

uliJL^tJ Cm v iO-uJLl ^yAjLaJl j 1 <_9 > >-xj 3j JiLj 4 j i>>^a 4JL>- tfJUbj 

4JL^JI clxJt, ^ ^IsjJLI 4 cr^' <ij^' t>° 6 ^' 4_!L»dJ CIjjII 

.(L^j ^j^oj l^j^-' ^Li^t ^!MJtj i^JLl ^ j»5JUI 3^h* j^j) J W u^l 

(J^Ij ^j-^- 4 rtl"i ••^11 ^j^-j^— J I qIsI^^o^/ 4 ril"! ->Jk I ^jlalj^c.V! 1 ^JUjjj 

.^JLl 4 n I" V ^ <:ljj>-f 

jGj t JU>.ljJI (j^_>JI 1 Juk jl ^-ljjI j t mi ^» JL_aIb j-Aj Sjj) ito ^JL)' 
* L^ILcIj-j Sjufo t j_* jLjtj Jrt ttl jLSLj t_ijL>ij i j^jJ>^ S ^ J-oLjljjj ^Jujj^-i (J-a-t-c 
Q^j^-jJi ^-t-fc-j . 4 j mm '•fcj j 4 j <i "i ^ jjL^- ^-A Lo L^_l£ 4 i^>^ t j-il 4 h miL^ 
CjI <tK tl) 4j^_^jJLI 43^ U mi L;r Jo 4_oj^_L> j tj jjLj 4K mi ^j-* {( J^J M'tl» 




4_3^jlXI (j-a 3JUJL>* 4 «tyg| J£ (j? VJ tCjLj^jj_JI JujJL! J JujJLL 4_2j^I*]I 

. jJJJI j^I Jxui ^ VI « httt V 

^M-") (jrpj^-) 4 ml (_£U j L^JS JJ_i 4Jj JUtJ (jr V J-^T (jrpJ^H tj^-Jjjj^J 

^yill 3j rtUTI 4 jlr U 1 t ;*i 4 nil ^.U jJU ^yS 1 nl"< -V a L£jL-u 

i-Ldj^_3 ^j"t ^ « ttl (j_<Q J> fill JLLC ^pDjJLl L y&\j—C.] I *MJ S 4 j J nV) 

k pi_!lJ^Luj Cr^—i (j— * mho^-M o- 4 l<j m <^>" ^HlJ! 4_J^L<_uJI UL Lm3 it-La LiJ-ll 
JLUjI < t .t int l ^ Jjl^cj (^^j j^*L>- tilLub o^SLj I jlij 

(id (jj£L> L^Il— dJItl (j^-Ij t^ail (3£>^ L>^~ L^J 1 -* 1 *^ (Jl n "1 il I JLj>- < it 

^<Cl.»j IjU . uiii jlJ V 1 11 a j-ju V S jJLl ^_JlLJLI ^jX>JI ^LaLii^j I tt t n\ 

,(-dJI> JSJ 1 1 j . (i lJ&jju V S IjUL .SjL^jJi oUjJ^aJL 4 JLlC 

^Y^j 4_^lSJi jiic #: jJL! (jLS I jl ol o Kjj Scjj-^LjjJI 

(j— 4 tjl — — >- J I (j-jJl — dJl ( j— 4 (jLLj^-^- 1 — oj 4-jjJ — c\ £y> (c*-j — «Jli 

.(iiJjJ 1 1 J ( i) l^jju V ^U* *J J*,^ 




(jlj \ nil i-jl m"i (jl mj }Lfl S ajl "1 V i «i j *q 1 n 4 J o (jlajJll I jU 

(Jfj .mi jTl d»Lu_>. (Jfl" rtl" ^ * U*"' V mi M jLf3 j <?> *J " mi aLfrU 

j_i*T jlfl (J»J 'V'^ (2^*) O^J^ 4-jLudVI LLajI o^SLj 4jIj9 iLtA jLaJlj 
Ji-jG 4 rtl"< oLjjjj-jJI <jl I jut ^ <tj Jjt : (j; j-JLjJ I q^j^jJI dro* 4j jj 

. 43jJU V J^ot (jut S4 mi^LuO ^ya 

^Jj L^jLb i4_j e->l inl La, 1 <f L^JSJ ^ aLgJl t-dl^AJ 4Jj_^_j-uJ (wjl iV) (jl 

.jUjJ 1^, V SliiU ^JoL JjI)2i 4j^aj (J^Vl ol ^1 

S3j—iIjL_y«a Ltj)^. tt ) jjyllJI 4 1 jV^M CjL)^Jj_jJI t In ii 3 j \ in <j? ^ ' 3j-jj miTI 

.i_^jju V S t-oj^j (L>L>JI i>jut IjUL jjSUj .^jJll ^JJ La 4Jflj^laj oj^j 
jubj t Ijl mi jljju (jPA \ d jut jJ^s-Jl 4Ja^_*_A La^k j ita 4^vj tiJLut 

J-l^l JL>. t Lj^J-^ JCW^J 4_u! J) ^ TtC ^yA ^ J ir>Ti >^"> L^jf 

^ Lj jjj) j M I ^jl iCjLiSLII 1 juA J-a JjVi J 1^1 n IT ^jVl 4j! JL_J1 jLua 

il_AjJL3 L^J 4 j ^ j CjIj-jjlj I n ,\ hj^jj-jJ I ijr^ Lut Ui I . 4 j 4j I ^ jT 

L^j j 1 n T I (_£-<^ V cjIj j t**» t. i i mj ciUj (jSlij i(j;j_^T 4 oK L^-Ja Jjdfl 

^jJlII (j^i jj^j^-Jl 4^o j) lV< o <t . ^j—^l 4j3j^»_« ^lr Jj_jlaj>J1 j-C. ^j-a 4JLoL^ 

J< m.TI ijs j-aJu ^jtj * ljr A±jl\ ctttiAj (anologue) 1 ) ijr juX r! 2l\ 

.^LjjJI dLjoI 4 Ac (jjfrj Loj ^-juo^JLIj i4£.j^>Jl ^ I*" jLaaJUj j_jLuJ I ^j^jlj 
jJl^I ^jlJa ij^aVl o^Lj La Lj LJa . 4_l <i **< -kJ I \ $ i n 7\ n L^jt I jut ^ ) tj 

(^jv^jil) . Lw^lj Li^j^T j^yi <^jjjIJ1 j^ajl^nJI jjjB j 

(^<Uk. j )jil) . jj^i-t+KU ^JB i-i^i^Jl <LajlS'(t.l jji&c ( _ J -*J .i^^>Jlj Cj^uaJlj CjJjjiJI^ 




j-4 < i iri IL 1 ^ < (i n ) ^yuA\ 4_> Ij.m f ^ I » I n mi I CjVL>. 4JL*_uj ^ <i i ^~nj 

*^jLi^ J£ Jjlj jx. (jrt ^ i^trt i a IjujjLc 
JL_>.1 1 j *°> Cj^LcL^j 4 1 1 ill i ii (j^J^-iJ! L y&\j-ja\ £-3-13 

Ljjjj-j LfcJLjLj 1 o $ ( a J£ Jj_jtJ ^o_3 i4j ( ^sL>JI 4 K ili (^jJI £jl^>* CjLj^jj— jJI 
£yn Sjjj i^i T I tiilj L_<jLc-j l±U j 4 j Mijij ♦ (jr J_u| f ^ I " * ... I^>- ^> 1 &3 i j-J*.] 
j ln~ m ^ ^YY ^Li CjI j 4_j=t_/Q Jj^A-Jj-^jJ 1 ^ i ii, ( _ y jJI ^IL>J1 

3jj ^j^l * j 1 Cjjjj ^ ni n 3jj 5 j j) is) : JuJ Lxjl ^ 1 1 jt 

( _ y lJ! (J i ill i ii "U J-cLUJI aj^jus - \j^>- ^i-i-Aj t^rLJJ^JjuJ CUaJJ jjLxcajJ 
jl ~r rt'il Cj1j_>.| ^ lr j jUs iUiLoj 4 l"< .a t 4 K Tj . Qj^j_uJJ Lc>s lj j^i ^ Ltajl 
CjI jij iLqj (Jjljt i^jA Jj irtl n"itl j-jt-q-^o jJjjiJ^^J t JL_iJ (Jj-S ^"i uLLI J 
LLa- i^iTI Cj_iL£^j . J-cJL-uJllI 4i^.Lfl3 1^3 Ijlj JL£ij i ^ *-H>^'j l5.' "' 

j_<jJI cdJj (JLH^^ - ( n ^3 L^'i tiiJli I Ju ^^yljo <U i f ^ TLa JLjwf <-^>JU V 

j j t " tiJLljb <jl tiJJj < ^ i j i ii (JjtJj .^jLjacJlLa (jjS 4 "1 j i -^Jl oLjjj^_jJI jj^t_a JU 
jl t i ill (^paLaJtji J^-^J J-JJ t4jl!iVI ^jI i r\ a {J ^i ^j^j ( _ T lII tCj| jl <a »tl {jr Bi 

LjIj .^JLiJl 4_ojJli 4,j,V in!! CjLjj-Jtll J tr\ h\ ^jI mil ^JlA ^1 L^j L-^Jj-lo 
4_xa ^ ) <t ^1 Jiw Ju ula^Jmi Mill CjI j oLjjj^_JI j^-A i< .j mTI Lxj 

L>j-uj ^LLoI Jlj3 ((j^jJmJLj ^LalLa ! Jwvlj Ljl^p* ^\ j-^^l < . ' I ^Jj : j ^ i T I ^UJo 

4 j Q (^| ciJllA ^jSLi ^Jj .j-OjJI ^LjlLd 45v t ^ L_x_> jlj iCiJLSL>JI CjLjjJ^J 

jjJLl j a i\\ j-ua^3 (ji3jj-jJL> 4 j ir 4-uljic. cjUsLudI L^UjI jl «.Lijl ^lojuJI 




4_judjJs (jjj^—iJl 3j_^j ^JLjlj (jl t4_i-o^j3 CjjL^ , ^ n ^ clUj j^aj 

♦ 4_j_3l£' j^iJI cJ»L£ j 7i t T j j-<o ciW! djLU 4_jL^oJil_5 Laf ( lju*. 3 j j-t i s> 

4 1 < ill < it ^yfl Jj-Jfc- JlLI j — Ol-xJI ^j^-cv ^^3^ — a CjVU>* L;r Jj I OjLc (j\ J>j *ar q \j 

C_>Lcj_>. ^ t^t"l ijJLJI ^LlIo L7 j£> CjLj^j^jJI £yi Ji*. Ju La jlj jljj *Cj1Ju 
^ i tj 1 JLA <jLfl i^LjAs 4_jLixj>J 1 3^13 jj 3 . dJUJLN. Jj^JeJtJ j i'sI 3 j i'sI 

^1 j) r I 4 iii ■ i ~ 1 1 iJT ^ Jj^j < <iTi cj^JLLj I ^ jlr ^*jSL>JLl oLjIj_j^>JI <jl 
{ja CjVL* Cm. Jj! L£jjl ^ ^Al ^bJl 4jL^j ^3 .^^Ij^-Vl Ifl jlr j itVit 
Lo d>3_4 JjL-^JLi LaJLst-A j JUS jL£ LkjLUl^ * jl_i t a j*-J-£. j-jaU£ <jIajJtl 
(—fljju jl j)L£L«)M Lr ^ (j£u (jl^ i LuLLaJ^J ^13-^-3- lJlJI * c_JjJaJ 
JMlcl ^ 4-ulUI tjj* LoJf )A* j^a c_j > >Jaj La oLa i4jl # ill ^yS 3 .ciiJj Juvl 

. j^Jj.iii * tl (jjJaJl O Lj-LjjujiJ 
CjL-5e_it j-£L«l (jl i4-1L>* J 3I Jj„.-v ml ^j^s ^Lil J^L->- ( _ r ^ C_) Ju>- 

Ji \ iS\ A JU_V^>Q t^jJJjUj jtl 4--A3SL3JI ^1 1 U1 Lfcl^wl ^^jJI 4_CjLJI (jrt "(tl 
OuO/ ^1 3jL-j^jJI 4j; hill ^ tfJLA C^jL^3 . CjjJJL! ^1 %U\ \ 4JL 4l< m.U 
dLjjJ! j^Jo jl 4-fl_LO^- Jila *4jj^jlJI J3 JuiJI 3I JfT (Ujjjj j i L^l^ (J_u-sdL^jJ1 

Si 

j_i-VI Lq-Llj i4->oUciCj ^tUI j>-« j^_jiiSLi 1 ^ jLir "1 1 <n Lc_AJL>> I »4_j Jl^SLI jl lill^ui 
CjLj|j_ > i„.rfcj 4j J t ~ll j lr>^ ^ \ ts>\ ) *\AA 3_J 3_j J^Ltj^ , 4_La Jjl nil ^ J V "i > nj 
^jl ^-IjjjJl ji frlj j Vlt j>^C-J j)L-^ 4jI ^ f) i n "n (jl < ^ i * (j->»J * LjjjUs 5j-"< y.a 
J^LtJj . JL*£JI ^-jL9 4-1^^ 3^ j t^s ^ VI tj^? Ij^j i^m 

j j J 33J 3 1 1 xi 4-L>J 4j Cu^t 3I L_o ^c-tiaj jj^jL^ j_i_u t ) \AA j-^' - ^ ' 

^ya Ji^Ju jL L4J ^ ,ij L y?tii_^VI jcJLl " r 1 ^3 Jul.) 4j1 1^1 U 4 j m,UI 
: 3^3 ^jL^ I J3I 4_i_Ja ^3 ^jJI 023JI 3^ lluk ^jL^j .^1 tUTI 4l i.al,,, 

4" j^ 4jUL1 (^ j\ < 11 1 In jJLj jl 3_o- (jc (jiaj^ju Ju jL) jlj-ill 

Ijla u "t t 4jf VJ t( j^jJLI oLo^Lc 1 3L*L5t-ij jV j^flLstj jrj-^jljJLl J3) Lu 

4 <t j.fl CJJuj L_o JlIjljS '.jj^LlII 4_iJo^ "< '^1 l_o j JUa_} ^ A IC ^ ^jSLi ^cJ La^j i l_LiJ>Jl 




^L-JLu ^ 4JlJLlJI jJLJI ^Lit-fl! Jj-^O jJ_4J (JjJI 5jjh~*ll j a ill ^1 m. -^l 

.\\\* ^ Lc VI Lt^ul J^.uJ jJa^>JI jCUj fdj Mtjll ^1 tUTI 

j-iiLJll ^j-S^kJLj VI L_aljJ>JI cdKjtj ^jJ^Vl ^I^Vl e_)Luaj <jt <_,« <nll ^ 
jlsj . j!xj>JI ^ 4_iiLuo I IjJ^ ^jl L^Uaj Iju IjlSLaj t jJwV! ^ jJL 

(J5^>- Cj-a mi j 1 1 (j^j^jJI (^p^lj^aLj Jjj-oll ^ Julj (j| Jj 1 <iU (j-a (j! < " r n 
^jLuijV SjJiuJI *j A Mlj : 4_1jL& CjLcjjv ("ifljVi 1 11I jJ I Jul 1 ^ j ><j i tl^aLtla 
^Jt-uaj £-11 Ji*l J ^jJl^JI (jl jJ-Sj) . JjJaJ (jL-ujJ ^j-a <irt!l ( j-«a lj j-J^I 
. ( J^LlbVI j t^-^ll (Jl <i" ^V JlLa (jj-ila 4jLa jT j tr^itl (Jl t j-«s 

.4-Jjji.aU ^IjuuI 2uJLJI ^ udJj 
j-j-C ^jJulJI (JLoJuI (j-^ j U-xtl fj\ <i"*<"wl (jL^ jJi-ia <tlt]| ^ait_j 1 o j'^j 

ajufc (jt^-Jj .l-JjLsb-jJI CjLjI^-i^. t j_a *_ flVVl CjLLo ^1 J Vmil j-lC. c-Jjl tt"<II 
(3-4 Ljj_lLc ^hki^ ( _ 3 JLc ^jVI J nn 4_>j_?e_lJI c/>L^ : 4 o ^ 1 1 4 Un <H 

* a CjVL>. j ^jtVi ^j? I j !\Jt oj \ \ ^ 4 m r ^**< ~*~ . 

(^5 ^JJUjJ V 4^o L ii! La iloju-tU (j-ujJj ^1 In a j-^al < ol .t.i nil 4 1 1 <i i.IIj (jLoVlj 
.4jj <iij 4JU>. (^glj V! ^jjJLj^-J t3^J * a jJ^ 4jj uu CjVL^ 

^jjjijj ^p^j-jo JiLja 4_1!lo jTI ^yjfltlAj-u V I (JiiiLct (jLfl 4J3LloV L)^ 

>j_?tj 4_j I jJLLa (jr lc < " c \ *j j JL_>- 1 i 4l i ^ 

1 ^KIj (j-jJI 4_aUslCj jJb 4 in at ^JtiJI J^l t j-4 ^P^jJILj <-jI ir>1 (UUrtTL^ 
JUjj JjLC (^jJuJI ^y'Te '< n 1 11V I ^JLI Jiilcl \ {j"^J (j-a CjLxi Jl^j ♦ j nil I 

JL>-Ij (jlj)J t i"i j mi!I ^jlj) j t j^a 4j^Lj (jr J| 4_3 Llo VLj t4_jJjJLa 4 (j\ t ji m 
<JL>. (^5 (jVI j<gt\> ^oJj . j^oaJl Ju>-I ^y^v (Jj * ^l1»^L-uVIj Lo>jJI 

S( r> 1 ! JLa 4j jl, U" ml ^ /h„> if ^1 




diljlj— 5Ji cj jlJw I c-Ja^JI liJJIi ju-A^ .iU<i a \ ^"jtjLj Jj! ^yJa CjjL£ ill 

i. j a i\\ »l mi >■? ^ lr>^> (J_L*a_dJj . jIjJoLj Ljj-I^* Jul 4-^Li n 1 \ \ J J-k. *m ^liJl 

^jj-jlULIj 4_Ja (joiLiJI I Ju ^ jJI tzJa^Jl ljufc (jLS llUj j-aj 3-^ 
jJLl 4 j mij j)^^ : 3jJcaj>J I 3^*i ft 11 ^Lu I (JT ^ ^jtUl ^j-xi <r rl iVnl jls <>Ij jlc 

a 

SLcljjJl t h ts> 4_^c_^ cdJ J ^ j T ,^3_j>J lj^I ^Jl 4_j_*iULl JjJtJ 

i C «**(. >^ JlB 4_3^Lu^J1 ^_jL^>J I ^ 14, i mLuuJ! <i *s jJs »LoU,.tlj 1 mi->J 1 

. LjJLlC j J ^ 

: \j $ mi (^ruMii ^ o f . Ju^_j ^ n J ^j>J m^I L-d ^ **( Mil t4-La 

^JJLi^j \ $\ o ^Lj 4-^.1 i irv ^-oJ ^ t j-_laLo-j > J! j-C- J ^Jlt mi! ^j-a jIj J-*J 
<J_Uj ^ LbJUu <±jJl^3 .Cj^JLLj 1^ jlr 4_j_iiLcj L^Io I U"i ^L> 4_xj hill 

4JL^Jlj)) 4_a^£L^JI C-ij—a I (jl i( jA_Lj^j^Vl 4— lm\ mi It p j o <<Vi 4_r&. j **i ^ t^LaJI 

4-^j^A-^q ^"j t 4 J MiLa ^j-y Ij lJlJ I \ * * ^j^l l^>! J J_ftJ (( 4-J-l L^tJiJ I 

^>-Cj I jJL 1 — Aj J^jo Jo^ — j — l-u I — gJ (j-U — 3jl — ijj! ^JUk (jt 4 — ajjSLrsJ I 




^£wCJ (j^J . 5^— JflL>JI £jL>- 3j*JLAJ LljI_£ Ljjtjbd *^1J»JI 

ciJJj <jf ^iiZ. . jUuVI 1 JujJ 4-J*-li^olt 4ok«o ^ 

2LcIj3-JI Jri)3 O ' Lr^! J ^-J^W L^^-L^i jLt-s <j I 

5 j mi M ^ 11 J 1 J*^ 4_^L>J| ^5_^_J I J \yk> jLjfcjl je-jlHj (jV I J iIlm ^- ^5L) 

<j I 4-o_i_aj>J ,JS|jueJ! (j-^ 4JLc LjlolJ ^.jJLl 4jLuoI (JLa "<"wl '^j-a ^ >.i^>1 ^JoJv. 

^ic cjjIj! jus t jU^JI Iju* ^ I o5La IrtjV m< L^j^j LAjLitjLj i^o^SL>J( 

4j! OJu>*j IjlSLaj t ijr JjUti (j! J-u^j jISLjI_«o ^jI^jJI 

Ct 4j ^LaJI 4jL^_j (jjijL^o ^j-c 4j1 ^fl t^j n i 11 i^yjr 1 ri f nVl jJLl 

j jf (Jlj^- 4 Cr^^-*"^ ^ 1-^! <jr^3 ' ^pal <i > L - r 3 L^_j I 3 j ") i n_c 

.(^Jl) « JljJukJI gjJJI)) 1 Jul ^j-xs o J ^JuM jij-flVl JJLC 4j j^J^JLl 

Jj! Ijljj . ^L)j julj J< moV Llj-^wv L^Jj iL^Ltitj ^^SL-^V 2lJjLc 3Lu/l* 

^j^jO dll jJLl ^Jk O^ J-f>-i->^l ^J-Ll 1 (jut L)La- <>> (jl iC-Ot_J I JULJ JuflVl 

^jlj * ^i^l Olj-L^u ^ ^>*JJ1 J^V (jri,... .i o >:„" <■ a I^jL^ 

■ 



.jJaloJl ^jX. CjJLrtlu La-a 
1_lj^_o3 ^ ^ K j-4> LLstoiaJI 4_xj3 cilji ill j (_£ jJ I JL-j_^jJI »^ mi 11 

j j-^oJ 4 j i nJLt L> djj -jjJ I ^j_}L>- I ^ g 4 ^4 i n n ) < > j'sjJiJlj IjjLS* 

j-i^Vl _i jl_iJ! jjl 4J0I iii j j r< m j 1 1) 4_IaJ^ , ) 4 <iK11 jLlc (jy^LiA 

J n *< ~ La J *rf j :<J^alo? ^_jjJ 4_j L_iia_j>J I 3^ ~ 4 (*-^ t^Jl nil 

(^psl^ a I ^qJaji a ^^,3 La-* \j j *i *s Jo-La 1 ^bJuLc 4_j 1 ua_>J I £^ "ii ^ 

O^U ^ u ot^ttl 4.j,J c Vl t-.j ^ t^^^Vi 4_j_^LL!1 . ^^j^-JI 

SjJiJa < U . .-j 1 ,a < rr,< iX rtTLj (JT jfc ^^5-^ ' 3^ mi f 3^ "<i?i jjl M ->»j i ^ ^AA 
^^-a _9 jl-lj L<a^ LjJLc LLa ^ I ^jfc-L^ ^j^-j L<u^J9 ( 4j_JiUU ijr ja 4_j Lt-^u>J 1 

.^LjjJI La l^_<_u 1 j « <i TL) LljI j) JL^ I jS^Jt ^j^SLj^ i Cj Lj I j_xj>J I ljjUo 

^jtJJI J^L 4J 4_flM-£.V g^-a JUJL^JI £>^1 IlLjk Liajl Lo-ijj 

- Ijub LojJ ^j^^ 4-^ Ui^>^ j-v . jlj^ (jL^-i 4xij^_a 

Lao ^j^jlJL! JjLu^JI ^I^jI JSu 4_AlLjJU ^SLa J1£Llu? Jul JLUjI Jl2j 
^tUI (J^L) L-ajjj CjLj^o^JI ii-^lj.j^JI^ t j mi 1 1 1 ^J-^i J^i <-iilj 

d)Vl_j>- j^jfc £$Lo CjVL ^ 4jU1 ^ JrjJjLaJj 1 fno tjLfl - j;j a \\\ 
^j—x-u t^uii ^Li j i ii ri" ^Jub 1 < "i IS ^ ^u^i 4_ji ^ < » j Laj i«4jj^-fl» 

i4_u^lj>Jl ^Jl 4j t mUII LuC^ jLj:t -^ Lxi ! JLA ^r^J . 4-olj mi ttl 4jS-S1 injl 




£ya c-Jj^Sj Jjuc*j itn ri^ LjjLSJj <— ) JLj*j ^£Lo LcJjj ♦ 4 _x < Co *J 1 

♦ 4 j <>*^j CjLajU (^1 1 rilUa j>jVii nj V *4JLl*L>. * 4_j I ^ I _ Uo ^Jjr **i < hjV 

tjl ^jSL<w 4 1 1 (i 1 1 <i\\ ( ij^j jJLuaJl 4 n j^lj olj^jJu ^jl < J? t JUJuSJl 
^ ^4j| (j^j^_JI ^jlj j < i" ^ JL^J . dJUajJU CjI ijo i^*<TI dJUfc LgJ 




•11 



u-J <jl ^ (J 



(JJj-JlJ ^ mi~w LTyi-ui ^j-A VjU ^rml tLj^Aj 

cjVI ^ J£ ^-3 J-V £ ^ 3 ^3 A 3J^ 

Lai . SjjJUua ^Ljf (j^o ^.l^V 0^ J « J V ^ 3 K f j 

^ i— i\ J < i ill I ^-Ju-J-fcJ (jl ^qjfe^ j i^..a^ 



^1 foj A l_S V 



Laj ^jj^xL« I j <jiaj 
j(J_aL^ jjrt t."ii 5j-Laj_i-uJ1 

(jt_j ^ iJI Oj^t! ' — 




^1 i ii >» \j 4_aLj3 : 3^ mi Li a cJs^ju j j <i.a j (jln<i ^l^Jj <UL9^ < *- >a j^ " 

g\ n j n i i I c_3jj_dtll ^j-aj * 5 >, V. j t < i.i o J-^>- J J i<L2l_ljus OJ J r J t <Ltl!Lc_a 
^ ^ In j La t ij) V j i"n <j| Jl3j ft jt«itj t 1 jl n f (jjrtl V*i a 

v >-a-C 3 JiLj 4 j mi I j 4jljj-i-u 3 jLj oj^- 5 ^Laj5^*J (J^i» ^-^J (Jl o"i^.l 
4jLa J£J ^ 1 1 ^> j 1 ( jjj,tMtJI J ic YV • * J£J > Jl o "< ^Vl JU3_J_5 

^OJb (Jjt-i <Laj^Li_a 4JL>.( ^jl i^jL^J t-i.j riJl IjL^J JAJJ .J^JLJjVl JLlC 

^ylL^ LftJj jl - J^LjJI f>fc>« a (jVI ^^j^juj . L^J CjI j i.i,i j^jJI i— i La JLj&Tl >■ aX \ 
i lieu j*_a_£Vl ^ aVl ^1*1 u aVl JjI Mill JjLJ - (j-a >-«J 

j*j«V| £)L£ I jLfl . Lj-^LloJ Laj_±j^aj^£ J^_Sfcj V±\ La ^^a-Se-dJ 

a VI t I J j t ,,mi L£jl i n Jl AUVl ^^Jjb cjjj | ( „ ^ ^ lr dLi] 

O - * 3 -*-^' <Sjr>3 *Oj^ 4^aj^LL*j i^ a J nUl ^Ll I^j^SLj ^jji i>i <ij ( jjj1_LII 
i3LjL«-<a 5LiJ j^teJU^s J-5tJ ^jy-l-C tj»-r ^ jJI J j o r»J I ^ UU j ^t^<q I Jub (j I 

jLajCI T m rA« jl t d<->«J 4_j_4jJLS--o 1*11 J L>.Jj j^-A^JJ I j mij ^-Jr mi" 

LAjIfv m 1 ill (jfl^ LaLc j\ 1 m -v jji^l JJL>^ JlJL ? 4 ^JJ^ L^-^J^ Cr^ 

<jr l£. 3>^> j "1 *s ^Ij-Laj tjL^j i J 1 11 ill (jA 1 m ^JL^. ^jj_1!Lj>. 11 j 1 n 

^j^o I j j 11 ^ ^ LiLj.m'i aj t^jjj <<ilt I 1 it a I <i a ^jjJlJL>. (jL^ « L JLjIoj^ t V^-^-V ^ 



^jL^ L*i> ic iLj-jI ^Vl j-o^>-j i^jl^-lll 1 1 j nj^Ja l *-_j^Jl>. L-fll <mC*< < (i I 

<4JU 

4_LJbojl jJl cJJo . l ^ i jU 4 » < m ,. H t>^u ^ IfcJa ^jl^ 

(jjJalLvl . ^j^HJLw 4_L*Js La 1 JUfcj 1 4 j . „1 j , „ SjljJLc ^1 JijjtJ <j1 /y 3 j-Lai* 

L^_)L) LvLt_4 t^T I l^)^U f.\ 7\ i\\ L yu\ Q "> 1 ^..(MM ( O Cj^J^jb L_3 J lj ^^1 

4_0^ nil 4-£.jj jj-_u U^j!^ t «j^ju 4_CO» CjLjI 4 j.fll .1 <^>1, SLaLcjJl 

tl*jl£j3 ^jj^xJL*. 4j^j La? . o r<-^^l 4_uj 9 j I J-l I L^Lg i ,il j : j^jjJiSLjJ I j_cIL^JLl 

^yjLitijI jlIIjJL) Cj^jJu jus ^^jI j jLjtj U_£ ^l^j^M IjLa . 4->«^ ^ 
C-I-L^tj j mijTI j^l j" i ill ^LJL ^SLoJLI ^jjqjs * c j\ 1 1 nil ^L^^ 4_j-tHjULl Jllua .^djui 

: 4_lLjjij 1 JlI I Jya ^ J_9 1 iIjJIj jLu ^j^-JLjv- ^jL£ iLa <nj . p <j <3| >- c - l> '-" -^ -'j 
£l y>! 4_uj3 ^ ^jJaVl JliljJiJI Jj t 4 j u.ULl 4jj>j ^ j < **i i r ^yalUI oj-^' «— >Lh 
4j^L_u I (m'v VxS Lie 4J^Ltdu ^j-cuj^j Lla '(j-A 4ojt_jjuo . 3j jJIj ^LojJI 

^AAo . Lkt^jl ^ojJ 3 ^ iii ill cjImt ^ i m^I jjf)" 1,.*^ LtA -tjj-^Vl ^l>iVl 

JLJ^J V ^-oVlj » ^ jl ( ii ^ i ii j ^JJiiL 4J i irrVili _ ijLj^>* 1 °\J J J V ",J 1 

La Ijukj _ ^IjjJl ^ LjLS^-uSJ 4 m.i ilL j ,^,.:Lo u' 6^- ^ VI 

^ ft e> I4J ^-j-u^j 4_^J£ <jpd ^jpJLw ^<JLc Lai . ^jj^ /^o 4_j_Ll t j-3tJ 

(j j-t-uj-ju JjL^ I li^aj ^_A^-a^l ^ ^_jJ Lv. ^Lj3 I I ^jL^ . 4 j r L<a-rv. ^-j^I 

^jj-ijjj—u *^L^jJI j_^V ^yjl -v.] ^ ^ISLjjIj ^y^lj " Mil ^jLjId j^kj 

^1 J mi ill ^ ' «. ^ cJi^ 3 *^ i^^oLLiJLl LjLII jLualLfll ^j-xa LojL>-j Lj"i rt 4 

(j^-t (i "»iJ Lv ia ^ j "n ^jl < i Tr-i JlI I J^iJI ^>5Lj . 4 j M^j_Mitl ^j^a c-jjuus 

(jr 3 4 i ii '^LlJLI 4JjjJl ^Ir 4-a i \ n"< a LoLLaj^j n n .4_a^I Lfljjj * J m )H 

(j) <^-i (jl L-x-jae-Jj . ^-lla I ^JLl ^-jl V *i >l JlI 1^3 Cj , V f j JllC VI 3j I al\ 

V5 uj t^jJI ^3 i jJI^JLj Jl ^ . <j c? 1 ^' U^— I ^ " ^ ^ ^-Jj-^ 
Jj i 1 i m j iM:A I ale dJ-J^-A j—La J i n iJI (>Ucu->tJ pAc ^£Lj ^<J I JlSLa . J t rtj 

. 4_L*Q_Lc dxJjLJW. 4 J I ill J < U OJUUIC (jl^ 



■ 



Jl J ^tl Jg-Sfc" m.1 JU3 J-m m!1 j* mi f±C jL£ ^ * * ^Lc Jj-btJ 

^^LlJ Lo jLcj_t-uJ t^t.n A.U Jj-uJJI J J 1 (j-uLiJI {J*U iLlm iSL-SBjSj . (jr JUt-*!uJ 1 

^jj-i-o^—u <■ W * V ^1— (jj-Qj .Jj-uJJI j^_< ii ^kj (Jj-^>* j^ju ol_cL«_lLwl 

d ^ Ci)Lux ^J-ljt i ~t\\ <J£ ui)Ului CjL\ j i ii jVl i ill ; jj_IiJL>. 

^j£Lj ^qJ I JLA (j£LJ i^T)) <»l <i * i>> (JLdLsVl ^>J^-J I a, \ "tc (j-Loj j-Aj 4 In i nj-lUI 

CJJ^X ^3-L>J 4 M Mill 4-J_3t_jUaJI 4JL>JI Lol t (() J I n ill (J-Lt H ~»Q ^^X-ljJ Lvl ^ J 
4jjLj| I— >3 jjL-5-J J.I II 'ill I II ~>Q (J J-^>- JjL>Jl j-4 OjLjI JLflJS i^JO-iJl 

4 <i ml^ j^o ^Jj^a LLlLufc jl— £ t- m t<JjLovo <^ mi LljULI £j7 ^ ujJljs_j jL£ 
jjljj i^y^jJj jill ^JLaJI £yC <J^J C m ii ^jl u-lAJUoj JU. T I j-C 4 Mil j i tiljj^Ja 

jl (jr i*j 4_W)UI i nT| 4 n i nlrttl ^1 (J^-tu c-jI Jujol j^o £jJ^>* Lo jl^J *Lr^ j 
L7 1^. 4_^.jJLs 4_ljO^SJI cLILlJIi ^^9 j-Sj jl ^1 Lull! ^^39 CLlLusj Ll>.jJj-uJI 

Jl>. ^jjl Ll3-jJjjJLjI L> L-Jli t4 h^lll lILIj ^,1^ iCil fc> L^iSUj <L-jLLjjj Va-A 

Sj^j Ol3j-jsj1 L>3 jl_Cj_Ul 4j| (jr Lc . j \ J>J_A^M C-Jlj L>3 (J^fl *w 
(jr t^D^__4^ iJ|j-_5tSJl (jr JLoJL^O tiUli J^J— tli-JJ * <( (Jj) ttl <— fll » Lt^Li-ol ^ ItJ 

^lr. ol jJL) I JLA jju-iajj . I ji nr ^jj^tlil Luajl tiUjL^j i(jr^o^>Jll^ *^j-4-aJI 

Ojj) w'^lj (jl— ^ ♦(Jj-ujJI iff ' " ^ »L^tjV ^-jjLa gjj i ( ii JL-ljJ^ tj-c— t— o 

j_1<U mi a (jl^J i4-ljLA 4^LLd 4j^Lo JU3j I mm <tj ^jl 10 Ju>. ^1 LLxflLstA 

(J^lj • Jl^ j" i mVLj (J mi r tl ^rU_uJ>0 tjrl^. tit>JI j-A j-J^I ^ j" i iiVLl (J mi } \\ f. 
("m nl JLSj jVI 4jJ (Jj) aj Jj-oJ$ J-^J 'J^il < Uj i h i"iTi jjfc 4 ^ lr 4j lJu-ojj Lo 
Sj^LjJl jLfl iOUxud. J5Lj>- j-xa ^o-jlj 4jI c1jjIj_1JI 4 ♦ j jU j^a jl 4_jJ JlLLI 




^ <_)Li£L!lj At iJlSLJl^ 4AjLc < ■ ul* , „ i„AcS2\ SlAjIx. 

ljufc 3jL-cL( ii o >j itijjl^lj ^ Irt ttl tJut-uaJI (jL» Jj-oJI ^uiJU 

^ < nl j < nil ^LtJI (^IjJI jJjJLiJL) (jj) < *' <i J 03! rtl'w^ Cjjj 1 i'M J Ju>-I tt_jLj5JI 

^j-iil j—j >JI (j-tslj «-lJ J^l c-xj^I^JI ^jl olj ijJj-t i in)) :c-tUajjij 

(jL^ iLjjjjl uj^JLwj S^jJt^Jl J Jljla <Ljl2 jlj tl^J CT^J ' L)d>^U 
4J^I 1 it! I ^jT 4 fcn T! (j-* ^ — c 1 ^ 4 JL—J * UOJ J ^ mil ^yC 

4_jJLlij| mi ttJ \ i— ilj 11 nil J1 4jfcj^UI C«lh^ . Jn.'fTI (jrj ' " ^ O^L o 

CJ^ ^> J ' ^ ^ lj-i-uf <L43*ljJL cl < 1,1 I (j^-iJ^j^S/l (j^-^Lgll £yn ^jJj^-uSLII (-djJjj 
i I JLjJLjv 1 1 Ir>j SjLJt-HJLI CjLjV^JI ^j-^o I ^ j_ Tt. "i j ^jl jj r j^Jj L> i^^jllDjI 
jryujl JjJLaj 1 i »j 4JLfcx*i^s 5jcjMJ| cJlij 

> JinfU £yLXMAj jLuajV J_jjw ^jLj^ mJiH ^LtUt jjk 5^Jt^J! * j j ^" ^jSLi 
pi 7t*~i\\ 4j o iuj (Ja alL) CjLjV^ ( *" 1 in ^jJ (jL^ ^ ^ M 

AjV^JI Cj-jL^ IjJ i f 4 "t -w L-jfc-^o ^jjS (j^J^-ij 4. "1 < 11 \ LaJUlj <"< 1 nil 

1 jl^I 5L^ jAjj; j\ Li hi ■„- 

^^njJ ... ^I>3^l (tVjjb JlUis . L 35^1>. iAjj^iJI 4j^j>JI ^ CjVUkJI 



<La_)LcjJ! 3Lj_3 (jrAj icd^_j m£jL£ t*t ijl 1 j ) \ yj-ju$ 4jV^J (^SLaj 4jLj ((Jj 

Lo! iSj^aJLuo (Jjuj (jy-S £)Li_i_ifl C<1 La .«4jLaSJI i $i °\ (j-ufc j *i 1 1 1 (j^o (JLijv I 4jMj 
4 U i ojJLo t fiL-4jJi_jfc-fl ^'j— (jr^J <4_ j miU <j-^ ct^*- <""k^ iS)^ 

( 1 (jLs I jlSLaj t^jjj mi »T1 oj-5JI c— iLj t " L7 *< 1 j ^n^j_«JL! <i 

^ j ^ 1 4 j 3 r «j £rui \£j-^ t -iM-J C(_t '^55 * -i Ij-JsV 1 ^j-o LjU I "I * ju^ i.nT I 
LuLLl Lof . IjuLjijIj Luj **i i i>1j IjuLi^j j^jl^^J Jii_« tL^jj-dJj ^jLj^^/1 

\LiIL. 4_jjLjJ1 4-jJLL»JI i V">^ ^ 1 ^ <j i" i ^ mi r 4_uLqJ J5L>. 3 

^M-v^ cillj^ t Jj_^ ^ 7t tt.1 jUVl (j^ J rtfU ^^jJLl ^j-A call V * 

<Ucl M^itl 4-aoj1"i ( ( n j^-Jt J^LJI jLx>-jji jl ill J ^ LuLLjj-) ^j! VI 

jj-uL<_ui ^^ic mJjL^>-J ^jJLju frlj-^-J 4JjJlLI ^-i_u ^jLLsj^j <1)$jLj9 i Jul cdLlA 
4aJjj t n a ^jle-n 4jJj-B 4_i_ujLc^» tilLlA CuL^ <L> I ^ n tj V 1 JlAj) ♦ ^ liitH < nt inll 




V\ (09111909 jS 



^j-C (Jsl < in y <j| (j^o *L>dJ "'^N L>>-^ (j^ L^ ^ LA^j' <Jj' Ct^ ^ 4jLc JlIIj 

JIJ-ljuJI c-d^ <jp3 t 4 j mi^w^JI djL-ojLJll jl& 0' Ij^a ^^Lj-J £y^°l 1 ^ 

jl Juusl ^Ij^J LuLLajjJ C<-4 aUs liiLX : J j j mil LlI juljj < ^ r nc ^^yic L_o|j 

,cl <iltJl (j-uJ SdJJii ^jjs J<>xiTI 4J ^jJI ^ Sj^l^ijl 
4_jJJ jlin <jL£ J-tiixJl (j^ < m ^ilc- (jj fig r ii n \^}^joj <jt <jVI si oUH t__otj 
"oLcl JUlj 4_judL>. * ^j-jJLj_*i_>J I cl gUll <U ^fl *>r ~n K(t_jjL^ ^J_C)) 4j1 L*j1j 

L^s JAUI 4jL£ (J^cj-uJ ^cJ 4jI ^yii. CjI^ <i Ull c_jUt_i^| JJlc ^ 

^jjlxL-JU 1 a J if. ^ukjjj— C sLcojjL) a_i_v *1 a\ til ^Int 4 ^jI^jB it-dJ!i ^UlJu 

s Lo.lt, 1 1 < ni^'i ^j^q j-j_^I ^jLiJl t_j^-_>JI LjjLU ^yS ^uiajl) . til— <;Ij-j>-Li 

4 j ifl a 4_cj_o.rr.. a ^1 (j^o ^^yicl 4 i mi ^ Aa _ ^_A^_i_uLj ^.j^j^L^^I ^ j ^1 jj j j 1 1 

ijjJJL^ (jt (*A>J1 c^'i) Jl - i n ^.Vl ^J_c I j i n i ill tj-^o j-^li ^JLc 

(jl m i nj Ijl^i jjl it\ i^>^Vl ol^r »1 o Ir IjjI^ ji <i; 'J^J ^j-i-uj-ljj 

4JSJj (4_J JlLqJJ 1 j nj n ^. LljIj ^ mij CjLjIj^JI JiLo 3j 

Lo-t-ul La 4_tic Jtj) >■ "< i uj tjL^^ t^Ji iiill (j^_*-u_>o 4— Lt-jq^v (j_a_uj c_*jLj LjusjI (jL^ 
4_oj_L>JLb : 9- \ j n <i H J 1 jltl I CjLo-aLiJI «i_jL>u^I Cj^Lv. t. < i ii'i j-jj^J 3j»Lcl)) 
ljJL_*a_ljl (j c ^jia «_) jj] J_i t c 1 j \ c V I {jA j "i ^\ Jl <iUl ^4_jjJ ^lj rttl jjt 

tjLJj^ J-l>j i^V* fL-c 4_)juj_o ^ I^—jL^ L£_^ J_ol-JI 

jL_jejl uo 1 o jjfc 4_Lo ^-5v-Jaj 1 a (jL^J t^jJjJLb . (j-u j w t . C a 

*4 M i nt Ij-Jll c j-ixx!_9 m , a . 



^jjLj L-fll_Sjl JjuaS p g « ii n& lj) o.r^j ^jl d)J) ' "J ^ (jn^ljJLiliVI <j! L*£ 

J i ii i.tt (j^ i n - > > (j^ojL^. J L c ftT I ljj->. fj\ {jja ^cx^JI (jJLcj . J mill (j-* i ii 
cjj^j <4_£1 jJLiV! 4£j^>Jl ^1 VI t^M.tTI q>*J1 cjLu^Mj 

*< r i,jrt nil ^^fl I J J4J tjl I *nl f l>J)^J'"J • (^LSoll -ilijJl j-uSLll 

^jyl\ tj^ i nil < ii (II CjLajuI j i uT cLudjLjkjo ^ >r A3l (j-C ^jjw JL3 

L^J (^Jl JmiiII (j-i i n-**"! ^lj^ OH* *4 ' * 6 "'**'■' »** L° JL->o £jl ijjj^** jLj> " 

^jj-jwj Q ^ • £ j t >ki u' T* (t "J • cJj^JI cdJj ^ \jj_i_> Loll 

jl jJiVl JlJIjj j-La (^11 4-ULtJ| 4_j>*L>JI ^ j ,»T ^IjJ&l ^ <- IL.nl jJs 
(jLutuV I )) j_Ju 4 j -w^ ( ii a ^4 CjI n^V nil! ^JL>.J JIj_5jj .£r^9j-*-lt frl j j f Vl 

»1 Ci>j u « j jUtl l-jLA." iVl ^j^j l^jj-^ * » 1 ' j > Li^ 11)) ^ i nVt (jLuuVlj 
ci j» o Ly cl ? U i^>VI l-jLV VI J<t ^> LuLs ^yll i ii ^ Utj :4_uL<jijyi c-o* 

IlLUju i^JiiXI CjIjI^mu uiVL (^U- jJti Lr k- 4jjJj jjjj —A Ul 

4 jKIL, iyi2u 6^ V fJLjJI ^1 jl^JiVl ^ <pL (^joJI JL^L^I)) 

(jlslj^jaVt ^UjIj^J^J 4 j < niTL (jJJj (j-^-4J V I ^I'l^ id Jljw^ ^Jj^oll ^^gj «i"1aI ^jusj_a 
jt t«<Lajj3j 4 CjI j 4 rt m> J^al 1 j ^IlII 4 ^- i^H jl <L^jj^ mi?j 

...j_ijuallj jjJjj-dll (_)iaj_jJlj <j <i miIIj i oil jl^-flVl ljIj— luVI lLJJj)) *4Jj»S 
j mi Jl ^j! Mir £ya Ijij) mi-w. jc-ubl^ll ^j^a j i r» I » j I (jl Igjif Qj)^> Jm 

(j-uLtll frV^ SljLtjJll dliicjj . . . JjS*i imU ^ < ilUa ^44! (jjSj tjt ^ J^! JS^ pjb 

^ (J-O^JlJ (j| lt 1»J ^JjLcjJ *ljL^-JW ^jl LfUt>\ j)St 1 it A ^yJJ Joj t l jll 

J^>* Cr^ ^Ij^ll Jj^jJ ^jjJ.O iddj tiUjUV'llj ^jjJLa Jj ^j^-L^ljILJ/Vl ^jl^ Li 
. J . 11 <H jini rKi 4jLx^^j (jjt j ^ a tillju ^jL_S O ^jill ^yic 5j Uj 1 11 U 4 Uli nil 
j 1 njll (j\ iiiAt L_J^-uo JL3j . 4 r> j.xaLjJ 4-Je-uaLj 4JL>> Luajl Ji^l j*i 1 nVI (jL^^ 

■ 



4i mim (J-i-uJjl Jj-Luj-^kj ^£ jLjuo (^Jlc jjj n < <X^1 jL>ol Jj^lj^ JuJI ^JjJ 

.tiJ.^.j *-djioj j^Lj_A t \ (j-AJ *^Sl5C mi "it I ^ <i n " 1 1 ^jlj^JS jl Jj^ LiJlifc 

* 4 <jl t <\ m> ^-it tiJLiJfc jj^uJ . «Jn 4 n -v. < < 1 n 1 1 5^1 uu_£ 

.J mi III ^yul ^ < n t^> 1 5-"^ (J^H^d/^^ 

u\ ~r "1 1 (j-ul jl JUloI ^-Lc ^ ^ j j a 1 1 >l Ira rlijl ^Ljlj_3^j cdLub 

^L-^^j ^jVl 2UjL>JLI . . nrt ^Lcj ^Lc ^ : J-^JLJt 

£y* ^yjj (jl jLj"r L ^jjukJU Lo I jLfl> (^SLj t^lnt Tl ( nlV"<tl (jUuiJ 

J Q-^J }■} ^ fl * L^oLq-1 Jj-uJJI ^ Ml >l jl t<~t)\ 



. LoJl^ 4j infill jJaj 




OjjjJb t 4_j_L>. 1 jJ 1 jjjj ' I # J ^ J-^tJ ^aJ run a 

^ *\ ^ *^Lc ^ 4jKa Jj*. <j! CUjJ La (j-SUj . j_xi 1 nUl t " a ' 

j J mi Ij J VI J i ultl ^jH in ^ > ^L_jLjV £c_J t-ol LfeJU-Cj iJ-^j^-tloJ (JL^-Jl <-o_J^ 

* J mi f Ti < (i j—u^Li_j jJ^j*. Ju^Jj Ju^ a ! V 4_j_La.2w *^'< l^U ^ 1^- jj) mi < ^ 
<- Ji *S < 4_j_L>- 1 jJ I SjljJ ^j-S 4_j_juaJua ^J-Juj-mm JlLSj Ju3j t ^ ^ * j i a i.u^O cr^i 

JUlj ^jJI ^ 1 1 1 1 <j 1 £_ 7 jljJj 4jLj jjl-JiI)) : 4J* jJLj 4 1 *i^ La Li^-Laj j mi i 1 1 

^jj^j e\\ 4 j mi iTLj 4_jJL^j La . «j*j>*T ^xLc dJU-u_l^ (jjJL>Jl j-^-i 

t s \ 1I1 <_jJ.it 4>j JlJ LiJLju4> <jL£ IjIj " p 3 * A pfl Vr*t iZij^o-i <j I » (jijln til 
<jL£ (J-tij-*IiJ <j I £ya i"t *t\) ^-jj}^ < a JUj-iLj 4 j " ^ La \j rtjl *^ itiUju <?LlC 1 o r 
j-j-C p j ri *"it oL-tLo-fcJI *lj^>*lj '(J-" - ^! 4 t Mil ^Llsr " 1 iil j_<-aJI <J ^ JuJj 1 fll 1 ^ 

. Luj*>j O^ojMJI 

£ys jj^ujj mi" 1 "i t 1 ^LLjjj-j— 1-0^ (jLjLojl ^ U j ^ M • OjJL^- 

. * <3 mi ^ M V ^Lc £>^J i4jj_j^_JI Sjljj ^yJI (J^Iul p-J (( jjjLU! ^-jj mi a ^uJl2j 

L-bj ii tr\ \\ JL>-I 4jL^jJ1 i^j^JiJ jLt Ajsr t*n\\ ^Lj_>.J 3^Lc| 

^jLj 4_^s^SL>Jl ( j T ij tOjIjj j"i 1 n ^^Jmj j "w ^ ^ ' -lj IrS^L^JLl 4_j-AL>J1 

IN 

(jjj i4_^s^SL>Jl p-i_ol_) ^y^.Mi a JljJL>J1 4 j I I jJ 1 j-jjj i 1 lLILq jJl m "kj 

L_2j_i-4J^ . ^1 J » II < MV"I1 ^jjjL^ ^-j^ mi a J-Aj * L-4 Lcjj in d <JT ic. 4_4 JL^ ^jL^ 
(jj jJl Jilj-b^l c-^Luj iJij-oxJl Ljljud j3 LS!j 1 1 j j ^j^jLUl ^-jj mi a 

4JLjULJ (j^ - *^ 4Ji I ui^ U j\j t iiVl J_y5 (J^J * ^ ^ ^ 1 ^ " 1 1 oj-^J>-^ 

. 1 A or (j^J La ^juiLj (^jLt^yi pjnt"T1 ^lj^>-l ^ J m 1 
:£j^_*Ioll 1 Jul) JuJo <Luajl t.^ll dJLulju^ij 1 a j a ^jl JL>- 1^ (jl>>J ^jkIjumj 

3^3 ~ ^3 I-j-^j^- tjj ^ Mil, I 4 1 nl 4j ( _ t J1j_l_l! ^L^j^Ij ^jlJL^j j 1 ^> r 3-^3 

Ojj^j Mifl 4_i£.Lu-fi 3j-4-u I J j 1 mi Jijj^Juj ^jL^ .^JjudjJLLj 4li_^^Lc 4j ^lm\ 

Ojj^Ju^ 1 j nij> 4 <i Mil JL>- ^jjjjl^ jJjLiJlJ i tl)^JL?^ ^>- 4 - u ^ L^jj^aI m a 




* (J "'ill ' '< 4_utjftj>J L_u_uj (jJJ j C-JSj 
tjL^j 4XaL*JI 4JLlLs_JI j "i i »U J^L>o LgjV J .,u ill ^ ,.<■ >o 4,j_«..c >> 
j-jusjJJ <j I -jx: tl gJ-a I J — j — a (^1 ^^Ja 4_j — Sj jj-oj <j I f.j — oU tc-j—oj 

<JL>.jJ J n^" or^l CjIj <itl />^5 (3^— aJLj (j-tsLJsJI 4_"i— m r_ya J-iJo JL_i*V 

<U I JL_aJ 1 J J5~>> 1 J ^jSLj . « 1 tin r i <o » Uo 1 ts\ V hi <j Lj 

i j r a (Jj^a1\^A1\ 4_JJ ^ : 4_j j^JlI 1 ^jfc Lcj] a t 4 ,j r I g. "irwVl 

(jl j^—oj ^ jJI till j jjk j^^-jv jlj^ (jL^ ^yia Li_>^ cJla^ ^ jJI jlLJI ^jL^ 

4ju£>j3 {j-* ((Jj? ^ < 11 u_aLt <2>^ ^jLa^)-^ ^yLxlj 4_j1 jl_^jj>J,1 jcJLi-iJ 4\a^ C-Jj^^Jll 
3jkSL£ 4j] j>. Ti/kj JLS UL 3j,Lil I » (j^LaJI ^^oj.<a ^ < .<b>. ^_?cj ^^ic ^j^l 

4 m ^ 11 j^-uJl r,Un L>£ LilLfl cjLoifo) J mill ^ul-xS jLS^I o-* 

J-ualj-jJ i 4jj ^jj^jy i M,H ^ Ir^A ^Ir. CjLLoj ^-Aj (J/u_LaL£ (j-CtlaJ 4 ,Llo j^o*Li »lj 
4j| ^1 r ♦ JjJljlj T* * ^yic JU^-j La Jl <i c VI JaJ^ La_Ud1j 4_^j_^_A 

3 .j >■ \$ Lajljlj ^ 1 . ii "i < nt t c 1 <^ r ] 4_«_3^i ^1 djl—uajf J JL_c J^Ljuaj L« Ju£. 




P9jl£iJI 



^juo^jX\ ^1 Jul jri<nl ! 1 i J-Ju£ 4j 1 t jla Jl£ J> j^jv JU^ (JJ*^ U ' Ja^^U (j-* 
iljufe ^j! J i LoLLxjj-j ^yjS 3L_j_>J( ^JL«_jfl Ju>.5 ^ c innntl ^ ^a-SJL iff A n »U 
<jl VJ * Ij 1 i "Lu-j fj\ *;Vjjfe £ya je-j — t-ol ^jl ^1 tl jl o r 

CjIjljj-*Iuj £jl J j rt"i mil <LajJSw>» ^1 4_i_1j ^jJl>i_j (jJlsl JlS Luaj i 

(J^^jS^I ^JLo-^JI <j>LC JU3 4_jI La_£ i^l^olJ Oj j "i a (jl ^j£wCJ Jjuilll ^<.«j^>o 

£jj u\ a <j| ^ ^jlj-aJI Ijla ^j-Su ^Jj . 4_1£ JjduJLlI (^ul>j jj^JUl ^ 

JLxl i4_ujiLj^ CjLjaTu.ii a ^1 LjLLaJ^j (jr 3 J,, .Ml (^U-u-thj c— iLjt^gjv i>>r 

^S^JlJI lLsI Wl (jlc J-iillj 4J1 U J1 3 j 4-Jjj 1 n a t rtV t 11 (JJ-aL (ju/LJl 

.L^jI^Uj UiUfcJj^ US*^n fU^^jl^yi^rill 

(CjI jJLu 3 Jul] 4_uLj JLjIjJjj 1l>- I ^^jLLxjj-j ^j.aaL) (jjjl^ jl Ju-o*^ 1 U 1 1 r> ^^loj 

^Liijjl ^1 Lij>3- Ijla o?j t 4 jirtttl J^LjJLl ^ IjuIJj <jJLLa jl^j^lll 

LHjLUa Cj^Ij 4^ JLj ^^lll 4Jj?e_LII ^Jt aJUt CxjL^j I jl ^jj^^Lxll 4jj^x>- 

^jlo LoJl-lC 4j I VI , ( Jj n t ! I l_Suuloj tjH-A^ t.U J ^L^LJI : Ijl nr £>j^LUI t j-a 
(j-oJLat-xi (^Jl ^Uj-jJI »l 1^ r I JU>.| 4j ^JL-OJ (Jjuj-IJI mi ^r." t ^j^jL^ 111 a 

t L^JtL^jl J,.iiU ui > "1! <U» i^ill 4_cLa->- cjj j r j t4 jlr L ^9ljj ^j_4_aJI 
(j\_H^ (jlc 4-st-uaJI SjijJ ^JH'^*-^ '4_ujJLl 4-a^Sc>JI ^1 L^-aLjIoI cJ^jv.^ 

L^jI VI 1 4 [jJk^j—Li L^Jj C-uLS^ 4JL>J ^j? ^-£.jJI ^jy-Ll 

ptS*, a jjUa n,iU ^ ^jj— a CjLa-lSLjj . 4j| JL_JI jLLjo (J 1 nitl (j-U-u_>o Oj- x-sdU 
ijkljJu Ij^hn (jl 4_uLjJIj ^jr^^fljua Cr JJt>a ^Lj Ijj^So ^Jw L^jI inr I 
4^wj ^^ic 4jj*JJI <",rt>l j laSL^j . « 4 ^ 1 11 L>J I j-lL j 4 i^i^l TiU 4jj>Vl C-LIj ^a! 




alxjt^ « 2>jH Jul4 )> j 1 <TO <X 4J_iV! 41aI a i^lnt H jl>- Lcll /^c 4_uljjJI j tr> ) 1 1 
ciJlJLA (j! f^Sc r<7i ^Ijj . [ $ n <^ ^ ^lll SLbVL (1 3 m. <Vi 4j^eUI 2LqJ£ 

^^J^. J-qju (j! j-<4> ^jLjjkVI ^-x^aUJI «<"< <r>*^j» L^jS J-p-^J 1 t_ i^cntl 

^j-Jj^Lq-^ ujLj£ jl g mm < til uLILjlA^ . 1 ji ^ n i-ir"<U jljJsVl ^j-A 4_uLl£ 
t ji->aJLI :4 1 till < mi *C j Lo 4_j_3 ^ \ ^Lc jj I 

(jr ic IjJLaljj ^y" 4Ut <t,1 ^JjjVl dJLA ji^-Jsl ^jjj .L-VvU 3^_ufuj ^JJL-S3 

LI <r> nit ^q-j-j—oj JSLuj ^SLu Ju9^ i L^aLq-i 4 <^TL_>. 4jL_Ci cdji^j 

(jj-jJjjJI O J * 1 1 L^j t*jl, ul j 1,1 (jyJ-ll 4JLj^LiJLj LjjJljj Lo 4-jJ3 ^-=e-J (jr^- 

cJL^ Lt^ i2LLoLiJl 4 jUtl jljlIs 4 j n 1 UTI J*s m<^ ^Tj ^ jlII t Jm«TI 

/^^oL^Ji j^i i ^ 1 <>nl Lb^G L^l 4-i^ijjlSJI 4,l.ij'<<JI 4-LbjLtx 

tijj^ 2LL>J >L^j *(3j „'k*M JlLc ^jL^VI <i t " U 4_ujlj (jL^ 1 r L_uULl 
^jJI tpj rtt"iH (^jLUl ^JUlaj 1 1 1 ^ ^ylll 4-^jJlII 5l*£L>J1 1 ^ < n 7t n 

<jl Cr l£. * jL^LixbVI ^ j 1 " 1 IjJlc JLit_L) i4 j i^V miTI 4j^3tlJ J^JLxj V 




i J-J>*1j ^_<-ul_>. ^1 ",("< Mil J Ml f I! (J^OA_3C_jJ J-J>.jj,1 £C_JjLlJI I j-A ^yJ 

J-J-ujJ I (jrU-a-5tla .j i n rtll L*jjj i^i-L«-JI J-A (j-ujJ Jj_iii]| jj-i i a^J ^^jS 1 U *n 1 1 4_>m}3 

jl ^yS til hi ^jjo Luj . <4 j olr 4^j^>> t" m <ntj 4-_uL_ojj 4-o_i^>. o JlAj . Jj-aJI J$^2j>- 

((^-qe.M i <■>)> Jj-ui!l (j^ ' m ^ " t J^l u i hVI 

j-<3 j j X 1L) 4_jl_i-£>VI 4—j.,,* n j fjrt n jl£LoVI jj)^ J 1 "J • jl— JVI 5 j miLqj 
j_a La 4jI VI . ^LitojVI ^ j"f miVLj jK < <A\ 4j*_juo (j-i '-"~>oj 4_ilL*JI \ V 1 
J-o 4_1jLa 4 rtK"nj tljU>- JuJ i"u *lLjJ VI 4_L*J9 (j^-^J V IjLA jl ^ 1 <>>J< illcl 
: ^j>» Juj ^-lr, 1 jj*ae-<t 3j-a CjI j {j^jutj-±* JjL^ Jl^j rttlj ^cllaJlj 5j mi I 

»J < ii ill (j-A i ar>o JL&LL ^^J-C 4 « jll 4_ljJii1 £ Jui> ^j7i n n jl ^ * u.j j . ((till j 

LuLa i^jVjJI J-j-^ Lo j^-illj ^j^ij V < m"II <j£-j 4 i-ux^jj^J 1 Lj^__>J1 JMJ*. 

Ci i m.^Lj . JULJ C.<U ^! ( ii (II (jA-m-U ^jL) Luljlj3 (jjUfcJ (jl VI tiULcJJ 

4jj, mm! I 4_JLj_ilaJI fjLi ^jjI<JL>. 5, \ jrt r ^jl^ * ^j-ujj^ocjj-^ (J '^^H <jr^ J-*^ 

3jJLl d j-A ^-r^Tiij (^^j tjl iVmVI jj-jkj c_> j_>. I ^Ijj j i r^i i r LajJi^i ^yia Lgj 

j^tj ^yic- (jVI CjJ_»j^ . 4 o i ..iLjv pi q\j _ JjJaBl 4_uLjj-laI 4JjLj i^a 

. 1 <i$}\ Cj\ 'ny jjl jJljJI jLlitj jl ^IjjJl j^J I CjIjLjJl^I J^»J jl JljI^^o 

jJL^j ^pJI 4_ijL>oVI 4jIjIj3 jlitjl ^ i^llll 4_ulj>Il CjIjLI^VI ijjs J j dluij 

(U) . .... t 

(jr J9 CjI J n mi" 1 mU ^k^J CjjL5tJ Jin *fll (j-U_u»>0 jjl ijLxjfcil I JL^J JU>OJ 

(jja Jivj ^^Lll <l>wVl ^-A J iti JUk Ijl mi ~n\ oLLt-i^ jJL^Ij *4i^ ^JLjlII 
4-Aj^LtAJ j-ul '^'Q ^^jJ <>>l4>-l V^J (jjj-JI i^y^LusI T \ ^ ^jujy^^j^ \$ ^3 

t5jj 1 dl_x>- jj in jif j 1 11 I oVL>JI ^Uifl ^^pjLd i IjJ^j fi-Aj * 03^ 

^jL^ i Ij^J >J ^ Cr^ - J J .'^ J^>> ^1 mi I <3 

4 1 L^'dL) 4jI (^yic • f^jl n nilj ^_jLjI (j-Uj_t^c_<i ^jjJ^SLi d»VL>JI a ^yjS 

. 4IU2J 3 j) j j iri TL MjL^ 4j^Vj j^JLC jjSo ^jJ t (_ r ^-J ^-VJ JIM n"i mi I (j^L>J 




j\£ Ijl Laj iUjj^u Jj>J1 t-tlU fl>VI l_3>L>JI ^1 j^ju ^=tj La 

^ 4_l^ jii LI , n,j fSU Mb^ 1 ^jL-*U o t^tl ^ lJOLJJ! 

^-L T t- "t l JLqJL>J ljU>- jjjLjJU tj>^ ^ Ll_ljJ . ^^oL^W^I 

^1 Mill ^Ji in \ ) jJiil 4_t^a^£L>*Jl J_*-uJJI CjI m, < >o l_Lua_£j Jjft ^jJ 

J£ ^j-o uLj. t liffl di_>o (jj jJl jJI JU9^ Sjj-ol >J1 c^l U ^ T I ^3 J,, till (j^ ' " J 

Jo j t c 4_> J L "1 ^ 1 Jj-uJ jIkixI CjIjIjjS jLifcjV ^J^j^l 

^jjfcjLLl q $ t *i ^ I <jl t^jj^ mi t H (Jj-S-H Jys CjI j ut i 1 <i11 cr Ii-Jv ij->.Lj_« 
<■■" ttta jJ 4_^ojSL>J1 <jl VI '(jyjlj^ O^J^ t m v jla-JtJ l>4^ ^ J ^ *" 4 j 1 f ■ <; Ij-jxLj 
^ tiUju 1 if L^jLfl t4j^l t"( 1 id » I < hj JL3 <jl ^L-ol ^yic ^Ij^Jl j>jaJI tl^j 

^jjjLs ^ j r jj^lJI 2LajSL>Jl t"< lt"w 5 : ^_JL*J1 Ijuk 3LL»J,I Ju^j ^jl 

(^^Uj ljl>£ o^3 tS-*^ I { 6 • Lj;^! ^L-^j o' cr^ 

CjLfljuaU 4 1 mi <TL Lab) tiiJU j ^ n "i t j ^. inn^ ^jl . ^ I jJSjJ&ll! cJjJIj ^jl 

^-4> ^Jil—tfo * f \ mi Vj I jufc (jLSa i L^jjLoj ^1 L_A j >_tixj ^LJI JjL^j ^^pJI <_uljjJI 
Lfj ...pAj-iL {jja J^aJa? L^j^Ja^jij ^j] 0$-^^ c^^' ^-IjJjI ^juI jys jj^ 5 ^^ 

CjLs^SL>JIj 1 1 fljaJ V"iMi<t (^Jul ^ >"it JL3^ 4aj|j^JI Cj I j I jJaJ I ^jl ^jl JjLvl 
tjhlt-MU.ll ^ j mi aL-^Jl <;L_JjJI ^ 4la uilLlA Jjj ^tj 4j! Cr ^- 

o^l o^j^ *ULJI ^! ^ r) 0l^li 31>^>U enljyi l^Ll^VL 

. ujLcL_4_j>JI 4-Jtlu^o ^ ir ij^J^Vl L4J 3_£o jl (jyi-iJu jlj^Vl 1 1 ^ a {j\ 

jlj-Sl Jj-^ J aJu ^,^1 j^JI 3>-^' O! : cr^^' t^? J-^J - ^Ll 

jjJLj jlS^ J mi iTl (j^ < 11 ->u Lol . 4_i^>L>> ^jjLt^a jl ixo 4- uaLi- CjIjI j" V I j-U-^U>- 
Jj>- 1 (j-A ^j-ujJj <J^jJl (Jj*-! JlJI ^.jj ^LJI Jjl^>J jlj-flJI I JLA ^LjflG Jj^" 



1 mIt L_-<_3tJ La ^ j ♦ 7<.T L-LcLs Jul ^^jja 4lujj ^J-oJu La j*!^ ja\ I Juij p ' * «* 

Sjjjjdljl 4-JjolI 4jr Uj>JI 4-3tLuaJLl ^ i t.^j ^jjfcj jl 
Jjt_aJL) ^jLtojLaJ La^ iftj-tjiill jUu-XJ» ^j-fl (jrCb Jlj>. (j\£ua (jA-i ^jjLSj Lufc 

^ L*JLufe ^jl JU>o t \ V^j»uj^_aj^j£ £y£ J-ua-flJI ^ j^a^l C< mi^U L*£ . LJL>- 

J? el 

CLijl Jl^I 4-uIjjJI &a 4jL3jJJ 4j_>J 3jL*-lU CjLjVjJI 

}L£ ojSLj LoJ \c LlL>.V ^Ij3-II Jl-us 3jj) miU {jr LaJUj jJLl JLAla! ^^lc 

J-JJJ £-iLfcj (j-JaJ JU3j i J (hi tl 4jrJ-cu->J ^Ltdul (jr Lc (jisL^-^Vlj 

iU>jfl £_aj ^jja JuJl djVLv <_dLLA ^jS/ ^ Lua\j^.\ \j 4_aL*JI 5 ,^fl 

cjLIaVij i2LajjLdJI 4jj^iiJI SjlcLLJI £rv jj^ 1 ^ y*^ ^Ir <±jjl>o 

4_j*_t-o 4jLx.jJ lLILLAj «« Ljjl ^1 5j j n rttl jjJoLiJllj i 4_^_xj>JI JjJoLuaj 

<JLH!-' jL« ^jj Lq^j >(Jt)jm (j-^ 4jLI' (j^S UI^jlj 4-ajj1 t IjJ 

^Ir j *>fcU ^ ;LV j^-^^i j^jJuj iLaL^J ^ At"^>. a 4j_LijuaJ I S aI ^Ml w 

"o°) *ti * 




JjJa i Jl <a 1 <VI ^ c-jL"< II I Jufc Iju I 4,wr 
c jj^ -ijj jLp^Vl CjJL^I tjj-frut SjUu 4oaJV1 4jL^J 

J^jKJI j-jLlUI juju>o jL-S-a t j jU V j^LcJ 



tjjl m t^VU 4_ul JL.JI mi H ^jjo ^)J^ mi all ^ ^UUI 

^ r tiL) L_3^_»J I, 1 "K $ A \ n * 4 j J i ^ YY 
. L-2j-3* "A * * * (jA jJl^I dJ^Jo (^y^J (j-C L*_A 

jJL> (jAJj^-J ^LajV U^j J JL_>J I <jjo 4_jjj_£l 4 jl <i f 





.5jj>. Sjljl LjJlJ ^jjSuV (j-aa) £y°_a . 3^>JI SjljVI j mi 1 1 1 
j I YT ^j^LMjja^j^ (jr L: (j-dJfe) -^.^ * JLp* jjiut-xj 4JL)L_uJI SjJLoJI 

£y» mi C j ^j^JjI 4_jI_L£ JUU Cm ii mi "»» I ^JJSUj . j^>-I ^» j-j-u 

* 1 *M r.o ^H^-l O^i *^J^y <AjLLa J-JoIj-uI JLC I ^jjj t^ljj J>-l£. <_*jl£ (j^uV 

.^yjj ij'v La_4 ^ r< « <i-^. ^_y>-jJj_jj £>jI^ V| Li La $ 4_JLjj>. SjJiij L.r<^l <j1 CjjjJla 

< iljQ 4J cJSjIj tLit-A ^ C-Jj jjyjJI (j^J . 3j-£ljJI ^Jj-itliJ 4->sjlSi a 

jj>. (^JjLj Lrtjualj Lcl jln'il 1 i^j I ^ Tf U r I JlS ^yjkj CjLjl>.IjJLj ^LloJI 

^ (J-UlLlJ .4JL-JL3 (j-^ ' " ^ 1 f^-^ O' ^» *(jy— *^ (J-^ i— tjl < ttj < ii j 

jjL^ Lji_3 ij^>-T (J-ojJj !^ JjtJal ij\ l_jj?c-j (jr ij| ^^oj-^oj L<s j—>-jj 

VI <- . j . t J V I^J ^j-xj^V Lkj^lfj ^jLl^ j^af cr^- L«Uj 

.3jj>. 3jIjLj J>^_?c_4 

Jl3 I^jS ^yfc 4jL>.VI tjL^ t(jj^_uSl]| m^Ij <-i i (i->- j .3^>- 3j|jl L>^ 

JjLju 4j^>JI tjLfl ijVju-L^V! Ijub c.m,i^j *4_l»jJ1JIj 4_aLliJlj j-^L>JLl ^ c_u! 

jjl JUU ^J—OliJ 3j-Aj (jJi < Lul M LfcJJU>«J jjpJI 1 M » J jU ^j-A ^Ij^Vl Liilj 

. 4j^j>JI 3j-Aj t4jjj)U ( «VI Sj-AjJI k f \\~t\ tiL_u_4J^ 4_uljjJI LiTua'i'v 
jljJ^-Sj j ol< II l_iLj£L11 jj^a ^rLji_fl ^j_> jj^j i 1 jlnl iJjjJo ^j-^jJ tdJLufc JJo 
jlj-fllj 4_u1jjJI 4— L-glLrsJ L ^jj-LoJj ^1 p t <\ ley}) 1-13^ ^J^ljJ 1 ^oJLc jjl 4_lA 




jL 4 j L-o JLsLlJI J-ual jij . 1 n 1 j ^ ^u-j5c_2i 4_i£ L£aL^ ^jl ^j-a Li I a) 

ljuk iJLaisf ^c-Aj 1 urt'ij lj-l.it 1 ( »1 JL9 La^c-C (j^J^J JLAloVl <j j-LtHi nj 
4_lS 4j ^JLj La <jf J^LUI I jufc JLxj ^ U Vj 4_j| ^Jlijj . Ld->-V ^g£jL_u c_t 
jlj^V SjLud 4_a_4_ul_4 4j1j1 t4."lq ^(j^ (^1 (j^J 4_J9^ ta, H <V*nl La JjLoj 



JLiLVl ^U^m a Jl nUf (jf ju>->il ^ .4jL&J1 4_j3 La I^jLc 

4_!Lj j \r\ Vj ^<J j3 * JJLuaJI Ijl^j f-^-Cu J-*^3 ^i£Lc_> Vj ( JLabl ^Unna j)>*J^J < n 
CjIjj . mill! <LojLus 4_1 jL> t_-JLiaj :4^.^j^a ^-uLuo till JU j j U j 4j1 
. 4_i£,L*jl>.V1 ol^_u nrtill 4_1 t)$iu\ Jjii'j La-LiJ iclljLuii] 
">J 3 jLxic CjLjoq^ j 0^ OjLLlj>JI \ **■ °i \ 'j j j <t ^ J> J I 4-laJLiJLl ( j_4 

(JjJs! ^ J-cLc iXlllAj . 4_jj|^ 1 t\)\ 3^j>JI 3 jl^MJ ^ ^ o< 4_1_l_jJIj u n ntL^ 

tjr ^j3 : ^ * n U jljuLL-oj CjLLjjw C< i njl^ ^Ll*1!>U 4»lCj CjLm-w ^j^J (jl JjftH^j 
4-at-pJLll ijr JJ J-t-O^llI ,^u(^^ ,^i»jJl (jr i9 4o£.jJl jLnfl 1 (j 1 Lu3 43- 

. ^ < t-w 1 1 ^j_4 !^_u^ jii^i ju Lj^o 

J m (It n >• "it ^j^La^Jl S^jJ «^L*_aI* Jj J -w, ^JL^:)) ^1 i (t> ^^jjJl <- <"<^ 
^Uaj i _ y fl 4_jlSLa 4-xjCjj ^oi^ (j^-fl J i n "i t ^ . 4_)Jj^ii! ^ C >■> 3Jlj>.j_xi 

i^LcjL t jl^Lj _ ^^Vl oL^jJI 4 oii Tl jIj^I ^ ^1 jLltl _ ^^LU 

C^ta_t^fj . j-ojjJLI 4J I4 ^0 L7 lll ^U-y "unVI 4_jw^Lj ^L-^i >.>Vl ^ 4-1 ^Ijf ^ 
Ji^>»^j| (^II (jyjLi L^L ^is>V LaLIaJ ^ i t"> I ^ < h.^ ((^L*_Ju JUJl>- ^JLc» ^jLlC 




CjLkjJlJI .iljJatj 4 q n H jljJsLfl t J mi ill ^>U-uujsj ^^^-^ 4 i 3 JL^jjV jJI 

* . -* " ' . * 

AJal—UiJJ (JJ-Sll tlUj £>£Jj ^ lUA -fl jljJ&Vl J j flj * LuljJ (J-^J-Jj (jr l_U 

<"f < n A j 4 m t 4 j <t *i >. <d ^ j ^ ^tl aJJt^ »^gjl_Li_>» ^j_u_l!j t4_A_^L>JLl j.a.) 
^itVitl ULLc <j1 < nj^ t-ilj-il 4j( ^Im^ (j-ujjJl Ajj n ir j . 2Lj|jj 4_>.,<Cl"w 

U"U q^_lLl±J1 ^- uC l tk JI ^1 tj-J^I SLjUjo 1 j i 1 1 fr jJI t^jjj MitTl (jj-ail 
fjji q\ 4j jjJJ^I 1 <'^<1J Lo J£j .4 i ii i C-t^jJI 1 j < tijj lj-g£L>. jJI 

4JjJL La <jL£ 1 o ^ dj , Jjfcj_4 jJtJ L ^iiL jJLl Jmf ^wjLaj UjI lL^>JI ^ul^Jj 

<-/j mil ^jl 4 n j n ^tl jJLijj . JuJI (jj-Cj inj tiUj j mi 1 1 ^jl 

Jl3 t^JeJdS . 4jLiIo ^jjUtj jLj£L!I (j\ j-A i I J^Jk ^jjJu JLll I <j t tlaj-juall-i 

^jlj i4JL&!jJt1 CjIjJuji 4_uoL>. ti a it ) 4 Ul t nil JuLaj jj^ 4_c^_j * Lbt-us 

jl iJ^uijjJll j! t^jujjjl ill J-lld U ATI 1 *" j ,*:. « (ial <i"i ~*»*$\ ^j-^>j-j*_) 

jl2 JVt <mU JLolsVl J^j Mil tjrj-J J^Lyji 4^Mc LSj>. dJLiA ♦ 

1 rt lUtft 1 ^ J*q JL_>iJ ^j-J ij^JjLjJI I j-A LT J^ i t t nLJLI Tr"<TI I ^ J*^ (jj^C-ljJ 

<y\ — 1 1 "t mi t, I 4__>.j^l jl ' J^J *l3^*^J ♦ 4 j ♦ j 4 j<i"^J JLa^o 



TV pgjuj^ogjS 



(J^jjJlJI *Lj^M . J£l iiK (^jj VI nlrtt (jj-lAli J£l Mill JjjJ *Lj^I rtllna 

dJUb ^j-ujjLa lix-O^-^w Cju$ $ i m I . ^j-^-j-J Ju VI d_Lal QJ) * 'J 

L$j£Jj t^j (in ill j-rwl^-a 4_jLl£ Jjj-LaJI ^jO^Jll IflVjjlj JMi- ^a£.ljJLl 

Lcjj^a 4**<fl mm^I Lc * 3 JL«.a CjI j) i mi JlLo I gj*^ <,i.l£Lj<i "n CjJL>> I 

^yi^. Joij \S\ \ ^Ika clILLa ^j£Lj twillj c < « mi j j i^SL>J cjLc^.«-a^a L^-jJs 

: JLaiiVl ljub Jj-p 4_LaI J^a 4oK (^h^v ^£ Ju 3 . 4_^uljj ^ t ^ 4 j 11 miH 

*l ^1 4J»| VI 4^>L^ Ltl^ij ^L^jVI 4^>Lc C^LSliJ 

4_jjJa 3jujlj>- 4_Jjf 5JL>. J£ ^ ^ Is j ^jL^ icil j)l 1 nil cjLijIjj r^c djL^ljj 

( mi i JH . ((^-JaJlJI 4_jU (j-u-Jjl-A ^)"~< JJ 4_4 4 uu I I A , t (>> 

j < ii n" CjLljIjjJI <j! ^jljJlJI 3^-^° J J * * Lr^- Cr-^' Cj \—uu I j JlJ I 

^ j r 4 j^i j t J^al^c ^ < 11 <m I <i ij i i^^LLJ I (Jjucjo tjr j3 ^LjljJI < * <^** ^Ij-*. 
^ ^ < <m ^Lfl Caj-jJI <Lj_u 4£j~t miU J^cI^jlJI Lcl i^i^Vl < n <rt ill 4^j.Tlmi 
JjJ^i ^ ^jJLl 1. ..Vlj I \ if ^j^] C->L^I< 13 .^^MLdVI ^(jrA 1 
I jl VI _ < U , n^UI C j-C L_3t_o-^j ^Jx^l U$^i V <L_^^Ha Jlo "^1 b 
4-iaIj^wVI Cj^ rr Mill CjLl^IjJ Cmi mi ^3 . ^> nlU a ^jLjj^. jJ ^ j j II dljJIj ^jL^ 
J^r:,. M, 1L> 4j^-i Jdl— pjl 4iiU ^5-^.3 ^ tll^cjl jJI ^ c ,; 1 "IL #:LLiSU 

^Ja- imIL ! JL^w 3j*_j-_n— us Jol ij 2L3^L_C ^ 3J 3_j__jJ1 jJljU ^-cl^wVI 

La J ir dj^JLuaJI 4^>LaJI djuk ^^-^ C.^.^J _ ^ j i'ILi jJljJJ ^^Ij^wVI 

t(J. a - "i "fc J 1 j*3 i^jJ-l 

J-uaAJI ^yfl Cc.x.-vl> L*^3 .(j .1^ all ^ (jJJ-ll jJI ^^1^- jj-C-j-ijG 
jLtlbl ^jL) J^-oll 4jjuialJI <L*SL>JI ijr B jLjjlII /yj ^jl^ 'L^'jJ ^^ja j-lm jjajj£ 
jlj—il ^Ll_iSf I J 3— ?tJ ^ ^ ~r jL^ -v ^ CjI ^ aVl ^jllif (j-C #:Li^l 

LqJLLc cjVLa '.(J-u^jlII l>-A^ J^J^l j^oVl >j" * . j.fl u^l * 1 J < 

■ 



1 1 j t"f i c j-^-l>ij 4_>Ls tjj^jJI Jiil m.^j }LaL£ LoUjlaI ^i^j V (jjVI jj? liIjju 
I jl& <jt ^! ^'-^jLi f^L^-al oj£s Lhh-^ ^3 VI j ^ ^ ^jjjUUI Jl nUVl 

CL)V^L%^a L j_Li_4 ^j^j " L^l * * " - - " ^ Vl_3 : 1 * ■ * » n jlj 4 y \'n 
L^jLfl 4-jl^lll ijr £ij ifJ^LaJJtl J^Utl IjuiLa JL?tlI CjIjJj-u Jljla IgJjUJ 4JLiLfl 

. 4_J j L>JL I lJlS^jj 

jl_>J yu rfi olio 3 J j r? r 1 1 j j- $ i a i(j^>^j ^j-ujjLa ^jiljj olio Ij£La 
tjj K mij ^jjjJl^il £jLj ^JJI S.uiif mi ttl (jjJill n "< ^Vl ^JL*JI frijj 

^iL^j Lw)^ i^jjjJI^JI 4JoL_uj_> ^xLaill 4-l< C i- ^ - 1 fl<a ^ I ijr fl lL*-9 j-fi^KJ t JLt>a 
tjwOJ i^<u1j_lll CjI—l-uIjJ £ya 4J* jl <jVl Cjj-^Io jJa 4j1 VI . 3_i j_^>-^__4 Lgj I ^ ^ ' a 

^jSLqj V L*j 1 1 1 (}K t ^ r j "ill cjLojIjj ^j-^j * t jj^_».LgJU JLolol cjLt-uljj 

L_LJ>.^J^_J_jJ I )) QJ ' " lj^ * j' • j ^Ll^ jJziJ til ^j^-oJI CjI m tl.LU ^^y^ J JL-t-o 

j^jjQJI JuId < a Cj Jljv. I AJ.tj t ((4-i-cl <Ti "fc-VI 

^rCL)J_iJ 4 a.V rr"t I <t\ ^\ n <V Ijl t ill 1^jLJ3fcjtj . jJ^J>. (^Lj>- jll j"l i ( i^ (^j-Gj j t 

j^qVI ^jL (^jLu 1 tr» < J i V LjJul n r IjLi—tl i A . "i < Jl^V L>l ^-Lc 
(^laj^—aJI JL_»_j (j| 1 <j " > j \ *tK, < a JljjV (jl_ «) LuLLl_>. ^j-u-Jt) 
jl A Cj Ij^-pG LiJjjl < nil (_^^ j^J! CjIj^jjLUJI (j| j-uzj (j I i 4J j) ^ • U 

^3 CjL_4_uI^) jJl ^j^i 4l>-u ljj-C j " ^ ^ jjij « JLjl_j L-a 1 . 3^ 3— 4 J J f 

cj! m ->JLa ^l>ll I Jufe ^ ^LfljJI juu j^SL^Il ^ ^ ^jL-JI oLulj^ 

J-^-lseJj _ ^Sj^ 4 j I 4j j j\T JI^Lo CjjJal mi'i'sVI ^Jufc Juu u " -K- 4j| VI 
oJ^kJl 4^jf J£J 4 j 1 (i r tlj oLu^JI ^ 4^ua! jJL^? 4^, ,11 (jt VU^l 
4 1 tlj J ill j._ljLIlII (j-A llaj) nr\a I j^i t t ^ l^j-^w . t-* ^ lLILlA (jl VI . LjJj^Sj 
JLatsVl (j! jf i( jjjJI^JI 4-j o fo\ jlSul Ijub ^itj Vj .(jjjJI^JI j-jjIj 




j^oi j j j i jj^Jii iiij^ *j>iii (j^^xuj ^ijJi^JUa ,ou^ j^laj ^Utj (jt 

(jt jJulj 4j? VI . 4 jlr Jj) (^->J1 <■ mU j 1 Lgj? ^^Lc Jjjal Lt-^*" 4 j m V miTI 
tJj^J-U JjLv ^ <f< J < ^ V m> J^>j (j^ Jt>^ ^ J J T pyzr <\ inj V JLLtdVl 
^Iujj ^J_pj . ^j^jlJLl^ 4_L^>UI ^jLj-^ ^ pfl" j m V m , ^ jjJj <jf Vj 
4j^LihJlj 4_fll_tJI (^ifiLm ct^" o ^ . n Lt-;L<iJv Lul (^-A t4 <i ^ a 4_^>.^Lo <j_uJjLfc 
LLl^jj^ 3jjj <ML JL>-Lj V O^^J 4^->-VI ^jx (J \s\ n < <\ LgJLa JSj LljLl^w 

4JlUI c. « Mi"i£.j UjLa t(jr lLllLjj .(^^^^U 1 o^'r<t 3jl=wI jJI ^ys I <"h trtV mi jl 

^jl ^ Miu < t . unTI j-a (jukj _ JrtUH jJI 5JI 0-^3 4-J^JI 4Xj^>J.I ^1 

j^-jjLj j^f 4J (j-^J-I ^>UlJL-JI (^rV ; 1 ^ I 4 j nuy 51^1 mi a dU>iJ cdj ^„."lH 
^jdniTl ^-Lc Jlo JLSj .^jjjJI^Jl 3l^Lt>o ^jX. ^IjLiVl 3L£btxi Jl rtU^I 



i^jU'Tlj j—i-LaJ! ^Ijj ^dj^c jjS] (j] ^Juc 4 o 4 U n < ! I cu.ii 
t-jJL^l (j! ^ < o ^ j L^jI 3 ("\^5_*j*3_^3^-cT ^jX. J nil 4 " mCi ml (^jJl 
Us 4jLa t4JLst_x-sO < ** <"j n Jl£ ^ 1 ln"< 1 1 ^X.} 5^ (jr* 1 *' ^ ' 4 n j rr dLl-HjVI 

^^iujj (jl i 4 1 ii j ii ^ {jr £ j^<»VLJ3 . 3 Jo- 1 3 jljuL^J 4 j o"i ->JI £yi Jin 
4 un> miU j^jjIj (j^-J d>^-^ ^ JlSjj LoJuc ^j^jjjLa 

<j\ < nj^ ^jX LU < mX" L^jLfl i^ljuVl 4XjJU*jJ 4-S_illaJL < rtj^"<ll J^Lx 
4_ua-IL>Jl ^j-<s lj j') ^ ^ tr> Vj ^1 Jul L^-j-B (j^SLj JL3 4_lxLoIL>.VI 4_j^L>JI 

3jjIj^U JLae-a ^| ^ 1 11 rij ^j! JLjuI 5-A3 .^JLl J ( nf ^jj I :4_jj|jjJI 
4 " j m V mi ^jX j i*j jJI JnUTl^ . JL>JLI I JlA J-i_3j LcjIj i3j^_>JI 
4_ftjU 4-i ^> j mi T ^ <ri Vj (J^^l ^^ix ^-A 4ul 3 Mil jj 4_jjJlj < i ^ T jl>j 

.^>-T j^i-V mi ^j_4 -j>u_jJj i4-L>-|jj 




<jV LcjLk Cjj£ llijj ♦ c-jL-l*! t<U <j$£j ^ JjLHil (j^o {J\£.^j1\ ^L£j 

<j£. 4Jlu^1l>. ^3 Jjjj V ^JUkJI IjiA ^jl-3 iOj jit io (jj_u (jr 3 ^ JliJL*. JL3 La 1m Ai 
iCi\ n ^Jlj 4_y4_lj>J1 (j-U m^jLuij <jl <_ ;r 3 ^j-u-l! ^_L^Vl LLaj>Jlj . j_l^JU (j-^*- -*>->*J 
4j^iiI1 (jj-aJJII Jj-Jajj . L^Jla ^ L$j| (jjJ^ 4 j, o " -sJi ^-Laicj (jl jjfc Lqj[j 

(j\j_)J_iJ Jjl Ml J~JJ i(j>»L£ <jj_iJj i jjj ^ A J "l < tl ^Ukj t« LuLLlJV. ^jjS (j^jj)) L— )l "t^ 1 

(jf W*f ( <n V lLL)L>) fiLcJ jJLlI 3ju2jJ1 ^jl-3 (j-U^ jJ^_uJ I ^ jglrr I! 4,jl< h <TL>» i <ul 

- 4JjUil dJUfc (j^-lj .(((jLojVl JL*. (j^a *LJI J LJjVl Cr A (4-jj ni.ll 4 t nUll j-lij 

< tn is) j i u » j t<llntLL-Q L^jI L^qLxj ^j) 11 ir>l _ 4j^jj>J1 ^jLcuJ 4.j <Clj»JI 

. (r) 43!A!JI jUjJI *V£a ^4*4 m <jjjj| S^l^JI JUyi jl>^ (jt 

(jl (jisj-iiJ : ( _ r L Lo ^jfc 4JaJLLa \$ ji'°i 4jj-^>JLj aLxal^Jl i n a (jl <.iimll 

I JlA (j£-Jj .(JijiJ^-tis ( ijjWI (ja£j (jiJL^JI Cr^J ' U ' "J L>^ '"J ' " 

(j^j Ju9 t4_juo^o (j^a AjLojI ^Jl£. jl (jiajjJLI (tLijji (jL> JLoIL^VI 4jJij J-aJu t^ljJI 
(jl lLUj L-Jj-JJJ r .I"! ml t MVi jt ( i j jUTI ^^JLluil 4_>! 4_jj3 <_ <L < nit 

< L i if yi 4 i <wnlta t4 1 jU" < fij V jl c-jJLi 4 » jtVi « nj La (Jjjx 1 *h <1> o i>\Ti V 4_uCL>Jl 
.L-t^ljJtil LoLol j IS n Vj i^yJL^Jl j-u»aJ1 l_jLu-o! ^^udUI ( _- r 3 
jIL^! 4jj_jj>. jjjo £jj 4-jjIjjJI 4_l^JL>JI ^jt JJjjJ 4_j^L> JJoj 3jj U m V 1 ^j! VJ 

JlJjLscaj Llj|» : (jj) Milnij ^j.u.^-k ^_tlajj L*^j t4-t£.l nl^-VI 4-j <v7l>J1 ^j-a ijLic 

J£ (jl ,«4_uLaJijVl 4,1^ Uoj (jjJ-i J£ OJJU-u I jj ^-AJLxf jJlS j j «~ (jl 1 <>iji 

CiLfll <n"t^l <-i!Lu4> ^jl ^jjo JUut^aVt .(4-jjIjj jJ^L O^L>-JlJ I flokt A ^ t^r&j) 
a j 4iixLj di J ^ ni"i i ol <jl (3^-*-" ^-^J i4jj-^>Jt (jJJ (^jJj 4-_ijIjjJI CjIj <i!nll 
' ^J^^""^ ^ JL^>. (j_<o J juu La 4^£.l <r>a ^1 CjLbI mh^VI dJLft Cjjf (jf L^i^ cltjL>. 
cl^j (jr i3 (jA_o I a J if i *\^* ,j_C J Cx^bjuajf L^-£j . L&jlM (j_a 

(jLfl i Luljj j^i^j jjf ^J,<m "r-Jj 4 rij iff e > Jj^-j ^-A 4_ ulj-oJI Jl>- (jl CLo 
.4j^_±^ 4JL>. L^j I (j-oLuil ^lr. (j£i 4jo^SL>J1j (jA-j-ujjJLIj (jjjJI^oJI 4->L?r "i < nl 

i^MjtJI J^uSj V ^LJL 4jU 4_uljj 4JU JiiJ! I 1a ^Ij Lo 4J>I ji^t J2j ^Jj 




(JiisJ 4 .j -».^Lc 4__u^j Cj 1 mi/*^ : LaLaj (j-uSLaJ! cl»JL_>. LcjJj * k. I J 1 1\] O ' 

J i^ntl L>» Lq£ iciUj ^JjLcjj . <_>L*_cV1 j-jLo L$J 1 4_u I jJU 1 
4_nlj^ CjIj, j < (i IjJ^J JU9 ^ j < n <i 7 T \ ^-u>JL*JLI ^ ^ 4 ^ ^ 

(jL ^jrd«JI JL>. jlj^Vl LaJUCJ . ^ CjjLsl ^-uLill ^ J^titU 

4j^kJI JL>- -SJ-^j 4 j ">> jJj) j j II 4 j ,q-T(->J1 (jL ^-Ljtj Lr li_o V 4j! La_£ 

( j-ujJj ^ i <i 7t\\ 4j^>JI j! i hj t^jLa ^jLu^j jLst-j L*^$ . 4 j < nl j mil 

4_jjI jJI SjljVI 4j^_>> UJ ^c_pJ L^jV 4-jlx^I j Mill 4j^l>JLj ^j-JtJ ij-se-ij ^ ^4_j_aIL>JI 

SjljiU Lu-JV Jj-Ul LJLjI ^5-^-3 .LiUj ^J&-C- ^joljJj t4 j V miTI 

^ CjJL>. . L Juiill 4i.<i "< "h!1j ^^L^iVt j4_aVl ^jLu La J \c Ljf Vj *3j^>JI 
4 o i frl l^j_u (Jjt-« jJ^-* Jli-S 4^cjjJc_j (^jJLjj-x |j rtj "i i ii 4 oml t _ 7 £Lj^ol (jJj) (j ' \ 

5j hi jjji jJL^tjj (jyijj^o o! I>^^^ (4_i£. Lulj3 LcLflJ diljJ l^^jJ^j idLpJl (^Jba 
4jLu_>. (jV ^iTa^ Jjj9 4_j! J<i".,>JU Jyaa . <Lu^>J! 3 L_^lj^tjVI ^ 4_Sj^_C 4JjLc 
.^Ij^II ^j^jLa^j^i 4jJ -(J '"^ ^-j-^- .LiJJj (Jajsj 4"U^- 

$\ £j^JL>JLi 4 in (ii £jc f-^l^ ^^-Jt_4 4 U L_4 IjUbj Sjljl ^Lj 4_j| 4j£. 

(jjJL&ljU ^jJI ^jjji^iiJl jj-c 3' 33 4_Lu2J La IjLAj . 4jJjJj^JLI ^Ijuul 

a\ C-lS^jQ j^Js I^jI^ ^jLj i^^aLsJLl ^xc 3l_j_>J! tiL^ji Jl3 Juu 1 urt tl 

j^jj ij^>- (j n 1 V 1 1 ^-J-C cdjj-ilJI 4 1 « nj La ^Jfc IjLAj La 4J ^JLi-5t-a < r <r> r 

(j^sj-ja ^jj-^aj 1 11 j (jJjJI JUL I cllaJLa ^ys Juxl 3 4 I t <ij La j^A I JlAj . 4_IuI_jJw 
L5j^ 4 1 1 n j La I JLAj Jj .^^ ml ^yLabw ^ljLit_i ^jaL^jl JLt^l jJuL^ ju4jLfcjJI 
.4l*_fl La J % a) 4lt_>. ^ jJI ojfc 4 rtjj 1 ^ ^jl J_a_flJ LajU£. 4_!_ojjd1 cL-Js Jnt-J I 
^JLjJLI (jji I^La L^I^J_^I 4jjl ^L ^;L?tJ LajU£. LLa Jljk! ^ 4 It nj La j^fc I JlA 
IjlAj . LbjJI^ (jjLc ^Ir 4_JL>J I i Tt.i hVju 4-iJ3j-t"0; q\ (jf * ' J LoLj r <trt ill 
^Lajji 4-jJjiJ_cu-ja 4-j-C.La_j->-V1 (-fi^^JaJI ^ lr Lr 2ij ^ jJI ^j-^ulj < nil 4 It nj La jjfc 
j£J|j Laj^Lc jl <^>"<>VI Jjwj 4 1 1 nj La 5^ I JlA^ .(^LlH (JJLs-I ^ ixJj^Jl JjL«-« 




jJI ji mil l-*jL£ 4_Lloj Lo Ij-Aj . JL>L*J! o h t j ^jJI jr^lg" ml, I <jl 
(j^a C<t j i<o Jl£ 3j j i nil t r^Lua 4 j i ^ V mi ^jl ' J ' " *J (ji JijLscJ LoJuc 
j£ JLw ^jlS . jJLisJI ^ 3^>«J J J mm < hJ Jj^ j£ <4_Lloj La jj4> I JLAJ . i^lj^ m"i jj^sjJu 
Lu I JJU-hj .^J^a^oj , V J t « iij (^jljj J-stj (^rli. 4 j «i " I IjuJ, <JLu_C I dJJb ^ya 4_ILv 
JjLuU LuLjul J n £ji (j-stj Lajjj *3j_>Jl S^lj^U (>i^« ol lV JL»ji 

La 4jL^jj-£3J (jx. Jjj i n a tjJLlj ^(jy-tL (J^ L$Jbj JJcu L^jL^ ijiJjLdJl J~i t"ij 

4 r nrtl f*5^*> Ju^lj JL>-J JlSj . tjJLl 4 j i/tV mi CLocIiji ^lll 3j j^tl oL^L>Jl 

oLcj^ ^ <i 1 11 JL_3j9 i ( _ 3 JLl]Ljj i^j^J-^-M jjLl! I JLA Ij^juoLse-d 
t \$ >r jr^jj 1 11 a 4_IL>J I £ JLA t 4_<qj*i >■ <a LuLdjuL^j (ji La| . 

^3-3 J . t L^Jtj ' " A J > ^ 4JL^JI ^^-3 (JLj)^ ' ^ t4_u! J ^ L^jI 

*^-o7«^iU T\ Jj^*") 1 inj l£1j**< mi U (j.fi^-H lIII^IljI l£1LL& <JJ&i i^rUL>JI 

1 V n"it J Li (.11 n i(jJL>JL^ . I j J ^ Jjla! J-^ljJ 1^ » ^ (Jj^>.Vl Jill (J^l 

^jf VI .^yi^JI j->LaJI jj* ^li ^ > JX ^-^b! ^3^3 t>*-^ J' ^ jj t^j>it ill 

j iHjtl Julj (jl tjSUj V La^-uL Qja 4jV i^LaJI ^ L^l (jlS" 3jj>JI SjljVl 5^SLfl 
i4j^i*L_t_j ^jusj^o 4_LilaJsJI ^1 1 ^1*1 4-jJjj 1 nil ^jjaj . |C^3Lflj-uaj ^^jj 1 n <\ 

^jlc 4j-£,l <i"<-k! 4Jifl|jjo lLJLIAj . JjLc <U! jJU-aj (j^JtJ ^ild ^j^a Lc |Cjjcj>J1^ 
4ixuxaJ1 ^ cAh" L)l ct^ J^P"^' LU ^1 t-M^tj i3jJ>JI SjljVI L-tfl JL3 4UI 

.3 mU^II ^ jl 

(jLj 4jjj U**i \\ Lljk jJj) j j 1 1 (jjjjLjJI <:i oltll t j_a ^jjJljJuJI Ij—jJ^ I J-LtJ 
Ld ^ it flj Jlj>.^j 4_j I M^t _ 4_aLc 4j^_ mj.i , c. j \ yxj 4_uj JlJ I 3 \ j n t f I 

uj! i^rVl »1 JL>.| j\ Jj) .4^JVL j! 4UL ^Uj^U Ol m ^11 ^ 4_^3^^G 
j_ll 1 r\ ^ cXiljJ 4-l-uj£L>3 4lrn mfl 4_u_ju2uC. 3jL>.j JLvj JlS 4_j I ^yl^w ^ui^ 

<Joj3 Jlxj^ rji.rdl ^j^-^J^I ur^ ViaLfuj j-^ljl L»^e--w ^j^I (JJ^JJ i4^-C.Ju-aJI 
Q^SLjV JL_Sj .((^X-J — t-oil ^^rt Tl ^ — us ^1 ^j! (j^i t ^ Cr 3 jc^a^Ull JL_^I ^ 

ijLi ^cjJJ CjLfllj->JL ^yjy-L ^jLc-jV ^^ijL^ J-Lu ^ jJi-^l 4_uj jJI SjjjJiJl 




4-^Jt_uo 3jJt-co jjLstxj JUi3 t^j^*_>Jl j i I ^fl I JLuLo {jr s\jJ>*] I ji n"ir VI IjUfc 
<jj£j t**M ^-joLlII cjX\ jJ&\ 3J 1 A, V 'if J '^J-U ' ■'*» -il^JJ (Jj J ii in! 

Ju3 ( j y jl *m J)i <,o Lg-L^ C '-u^ Jl3j .4jJ mrtTL 4-L»^e^o I ■ * LtiiJj . LxojLc 

^ju (jr Lc ^Ljj Lq-d J Q **< 1 II A L(LX ^jfc C_»ljJL^3 LjO 1^ t Lj^jI^-C. ^jjC J i"il,l 

g-lVr" < 11I ^yJl (j£ jjj I JUbj . <LljI*j iU 4JtaJLi_xi ^1 ^ ^i-jJI ^Ir tlLljj - ^ « j j U 

Jjj-o? ^1 Jl.^->_ jj^J^H (^jJl 4 mill <j j inl^ (jf 

U*j>. j^l ) t > a j" 1 11 iJ_HLjj . 4,^.«d >JI ^jl>-«Jl ^JlJ>-I (^ic Jj-cj JL3 4jLjS 

i^JI ^ 4iLis ^LilLij 

i l-i o*"cw ^jL^ I . \ j^"cw <GlJ9 i LljI Mif jl iu Lc . <3jLLo Lufe 

^jSLaj Cr^ 1 J ^J-^ ^ O sk -^3 4j^->JLi (^pjJtJ LuLfl cilJ j j-x^ . Ij-^ (j-ajJ 

^ jul ^ 1 w <ij ^<ufc^ L^jL) 3j^>JI SjIjVI ^^jl j ^JjLiiu < n 1 ^ j » (t 4 j I r <LLa^_xJI 

ijj_>jVI jufc ^yJB 1 < 1 11 <i »1 rr.j L^oJUC LuLi ^j^j^Lsej j^^oj^j Cj^jjj 

SjIjVI >SLLu mOJ >j^U"< a < nj*s") 4jI j JL^v ^ 3^ ^IjlJkJI IjuA JjLfl 

Cjjj ^-Aj L^jL) >JI djIjVl ^jL^ 1 "< J j 4__uL£JI ^j,,^ hmj ,«CjLj_^^Lj>.V| 

L^^j 2^->JI SjljVl ^I^-jssj] (jjJ^j <— a<) i nlj 1 1 ^ 1 nj^ ^yfl LJL>.lj 

I 't U_ ne-j 1. j 1 j 7> IjL-pfejl Uj jJ ^jl 3JL-U3 - ^j^^/l jlj-^Vl JulC 4_i I (^aj "1 




^jJI Jij_-i-£3jJI l-j^JsI (jc^i q\ LulSLaJ q\ j ^ "i r I ^jl jjf c< ^ 

<"nl inj ) * ^5-^ 1 <"< ni^U LoJU£. (jt-^ ' j^jLSJI j^JlLJj *<L3jLoU dJL^J 

<LLLj3 j j f j-jLxj L^jJs £jJL>*j (jl (j^Lw 4j^j1 jJl 5ju ^JJ 4jj t**ill CjI j hit,! ^ 

Jlj9j .chaOS (jilj—jJI 4j^Jaj Cxj>u j "tl ^ JjjJl ljufc JJJLjj 

_ j^-J-jU q[£ Oj—A Cjlll , LfcjLfi 4j j-^I >lxJt ^o^l t i 0jll Jj-^J Jjl (JJ-^i-jj J rill 
J_flL_jj j ii! f ^jjsLUI (^-^Jl pjh til all ^^J-bLpI i(jM^Li)i ^ g j mi 

CjL£j^vj ^Lusj! £j| 4 Kfll jJ i^jJ^iJ ££jLJl (jrtlV a ^jjoj-o^ 4j1 JLoB tjj^aVl 

^jU"( mj V 4^ ^ LiLi. 4jI e>>*^" .J.jS" mlL j^idl <g£aV 1( ^SUI <y3 Sjj JS 

(jtj J>S1I 6^' ^L^JI 6-«i ^ J^Uiiij JL>- 1 4-)SLlj ijJjjfllo-uJll LJijJU £)1 

(jja IjIjl^I lLILlA fj\ (jVI *-^H»-J ^ nJjjJI C^>u ^j) "1 mil /yiSLj 4jL^yi 

Jjl-oJL) {jr it (jJj-jU frL3-J-^ (jV . X j j Lo 4_u9 (j^iJ IjLA (jSLIj .4_u^JjjJ jJjLiL 

^Jlc I Ju-4 1 ^ j ri j 4-J1 J^jI£j >.t o"<tj i3^>Jl LjjIjLi ^ICu I oj^ iUjLi L Jl>. 
JjlaoJI 1 JJt 4jIj^ Cjj^ LajU£. LjLa ;4jvlja*6aj LjjLjj-uI j^JuJj .^jaJjjl^J (j-ui-ill 

CjLajlSi a i^LjJl I ^ 1 j tj Lo^ *4 j Mil^-tfoJI Cjbajtn 1 1 La t4_a jl ur\j\ ^Lr. JUojuuV 

^JLigTmi (^jJI jl miIL J_tlJl ^jjo ^ 4jI_3 iCjLo^lalil ^JLvl ^ 5jJU>JLl 

j-a LfcljLo^l 4_-ailJm tlj^LjJI L_£j Tt ^jl ^jSLoj ^yjJl 4-JajjJa]| e ( j Kit dUj^ 

(J J3 < ^ , 1 1 dllj , 1 j mi1j_Ju ^ll< n"t (jl (j^J JJLstlJI SUjnijTI CjLojI^ (1,1 ^ J7 Hl>. (Jj .^jJvVl 
^ JU>-lj J_«_a jjjj 1 s.Vjr cill^j i4 j 1 iiKajVI 4Juo frj-Jw ^yS y& tiilj Jt ill L^jl 
LjLj_*-uI 1 in") 3j j t i^iTl tZjlj—uLlJl ^jLa I JU^-JJ t^jJLtJI JjlaJI JljjI t-Sj^^pi 




icJujuaJI ^jsj Ji^jI ^1 **i Mill i (i j->Jl <j1 (— 3j-ju tj-se-tfl (4JLl9jJI Jj-l^LuIJLj 

J^o j^uij <jl 1 -J itit trtlLs t^^^ajl i^>1l aJJt (Jj in 1 1 1 illjl mil lLIjLui'm 

... Ij— ^JLfca f .Ul i>> It 4jLjsb_j_<-uVI ^jJs ^J^j ^jl 4 \K <n 1 JlAj tdil m y\\ j j j t*i 
JjUs 4_£Jj t j rttl (JjJLl C;r k- j .''"ill J->1£ julL in ill dig I mil ^Lfl ^LtfLj 

^ 4_L=L>J ^1 ^ ^jU"; Mil (jij-fl 1-^3 . J-j^I^JI (^jJLI ^jLc Lqj-^-t j i nit 

jl£^3 jLwi^ Laf.JSl VI ^ ^ lit* .4_l^J J£T V? jL^S (jf ^jJI 

. 3j j ^ ^Lj— iil ^1 f ^"i j yj Cui^i J <a "i.,.tj J— 3^ . (J£T ( ii j^^jj I JL^JJ,! jj-o ^j^SLj 

JjL3t_x3 ijf jJl j fj HflUtl 4J*L^ 3? t^^U-LJV. L_U^_J*- 4jUD^OJ £^_>JL) ^Lui-xl 

j^-T (j^V mi Jlitllj jlj^S ^! i(4^L^^L>. J_fll^c Jj-d 4j j ii^v V Lcj LuI(Ij_lo 
qj Uj 1 11 V 1 LJjL£ ^-A tJi-^f <*'' J^) tlj—iJl 4 1 yj ^1 LjvjLv ^j-CJu 
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Tom Strachan and Andrew Readis Human molecular genetics (Bios 
Scuebtufic Publishers, 1996), Robert Weaver and Philip Hedrick,s Basic- 
genetics (William C. Brown, 1995), David Micklos and Greg Freyer,s 
DNA science (Cold Spring Harbor Laboratory Press, 1990) and Benjamin 
Lewin,s VI (Oxford University Press, 1997). 

As for more popular books about the genome in general, I recommend 
Christopher Will's Exons, introns and talking genes (Oxford University 
Press, 199 1), Walter Bodmer and Robin McKie,s The book of man (Little, 



Brown, 1994) and Steve Jonesis The language of the genes (Harper 
Collins, 1993). Also Tom Strachan's The human genome (Bios, 1992). All 
of these are inevitably showing their, though. 

In each chapter of this book, I have usually relied on one or two main 
sources, plus a variety of individual scientific papers. The notes that 
follow are intended to direct the interested reader, who wishes to follow 
up the subjects, to these sources. 



The idea that the gene and indeed life itself consists of digital 
information is found in Richard Dawkin,s River out of Eden (Weidenfeld 
and Nicolson, 1995) and in Jeremy Campbellis Grammatical man (Allen 
Lane, 1983). An excellent account of the debates that still rage about the 
origin of life is found in Paul Davies's The fifth miracle (Penguin, 1998). 
For more detailed information on the RNA word, see Gesteland, R. F. and 
Atkins, J. F. (eds) (1993). The RNA world. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York. 
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and Penny, D. (1998). Relics from the RNA world. Journal of Molecular 
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The story of human evolution from an ape ancestor has been told and 
retold many times. Good recent accounts include: N. T. Boaz's Eco homo 
(Basic Books, 1997), Alan Walker and Pat Shipman,s The wisdom of 
bones (Phoenix, 1996), Richard Leakey and Roger Le win's Origins 
reconsidered (Little, Brown, 1992) and Don Johanson and Blake Edgar,s 
magnificently illustrated From Lucy to language (Weidenfeld and 
Nicolson, 1996). 
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There are many accounts of the history of genetics, of which the best is 
Horace Judson,s The eighth day of creation (Jonathan Cape, London, 1979; 
reprinted by Penguin, 1995). A good account of Mendel's life is found in a 
novel by Simon Mawer: Mendel, s dwarf (Doubleday, 1997). 
1. Beam, A. G. and Miller, E. D. (1979). Archibald Garrod and the 
development of the concept of inborn errors of metabolism. Bulletin of the 
History of Medicine 53: 315-28; Childs, B. (1970). Sir Archibald Garrod' s 
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metabolism. Oxford University Press, Oxford. 
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2. Mendel, G. (1865). Versuche uber Pflanzen-Hybriden. Verhandlungen 
des naturforschenden Vereines in Brunn 4: 3-47. English translation 
published in the Journal of the Royal Horticultural Society, Vol. 26 ( 1 90 1 ). 
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Oxford University Press, Oxford. 
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University Press, Cambridge. 
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6. Dawkins, R. (1995). River our of Eden. Weidenfeld and Nicolson, London. 
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For those concerned about inherited disorders such as Huntington's 
disease, the writings of Nancy and Alice Wexler, detailed in the notes 
below, are essential reading. Stephen Thomas's Genetic risk (Pelican, 
1986) is a very accessible guide. 
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One of the best books about gene hunting is William Cookson,s The gene 
hunters: adventures in genome jungle (Aurum Press, 1994). Cookson is one of 
my main sources of information on asthma genes. 
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The story of Robert Plomin,s search for genes that influence intelligence 
will be told in a forthcoming book by Rosalind Arden. Plomin's textbook on 
Behavioral genetics is an especially readable introduction to the field (third 
edition, W. H. Freeman, 1997). Stephen Jay Gould,s Mismeasure of man 






{Norton, 1981) is a good account of the early history of eugenics and IQ. 
Lawrence Wright,s Twins: genes, environment and the mystery of identity 
(Weidenfeld Nicolson, 1997) is a delightful read. 
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Evolutionary psychology, the theme of this chapter, is explored in several 
books, including Jerome Barkow, Leda Cosmides and John Toob,s The 
adapted mind (Oxford University Pressm 1992), Robert Wright,s The moral 
animal (Pantheon, 1994), Steven Pinker,s How the mind works (Penguin, 
1998) and my own The red queen (Viking, 1993). The origin of human 
language is explored in Steven Pinker,s The language instinct (Penguin, 1994) 
and Terence Deacon,s The symbolic species (Penguin, 1997). 
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The best place to find out more about intragenomic conflict is in Michael 
Majerus, Bill Amos and Gregory Hurst,s textbook Evolution: the four billion 
year war (Longman, 1996) and W. D. Hamilton,s Narrow roads of gene land 
(W. H. Freeman, 1995). For the studies that led to the conclusion thai 
homosexuality was partly genetic, see Dean Hamer and Peter Copeland,s 
The science of desire (Simon and Schuster, 1995) and Chandler Burr,s A 
separate creation: how biology makes us gay (Bantam Press, 1996). 
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Again, one of the best sources on mobile genetic elements is the textbook 
by Michael Majerus, Bill Amos and Gregory Hurst: Evolution: the four 
Billion year war (Longman, 1996). A good account of the invention of 
genetic fingerprinting is in Walter Bodmer and Robin McKie,s The book of 
man (Little, Brown, 1994). Sperm competition theory is explored in Tim 
Birkhead and Anders Moller,s Sperm competition in birds (Academic Press, 
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1. Rich Harris, J. (1998). The nurture assumption. Bloomsbury, London. 

2. Ehrenreich, B. and Mcintosh, J. (1997). The new creationism. Nation, 9 
June 1997. 

3. Rose, S., Kamin, L. J. and Lewontin, R. C. (1984). Not in our genes. 
Pantheon, London. 

4. Brittan, S. (1998). Essays, Moral, Political and economic. Hume Papers 
on Public Policy, Vol. 6, no.4. Edinburgh University Press, Edinburgh. 

5. Reznek, L. (1997). Evil or ill? Justifying the insanity defence. 
Routledge, London. 

6. Wilson, E. O. (1998). Consilience. Little, Brown, New York. 

7. Darwin,s views on free will are quoted in Wright, R. (1994). The moral 
animal. Pantheon, New York. 

8. Silver, B. (1998). The ascent of science. Oxford University Press, 
Oxford. 

9. Ayer, A. J., (1954). Philosophical essays. Macmillan, London. 

10. Lyndon Eaves, quoted in Wright, L. (1997). Twins: genes, environment 
and mystery of identity. Weidenfeid and Nicolson, London. 




A- 

Adenoma 
Alkaptonurea 
Alleles 
Allergen 

Allergy 
Amino acid 
Amniocentesis 

Amygdala 

Amyloid beta peptide 
Anaphylaxis 

Animation 

Anthropology 

Anthropoidea 
Apes 
Aphasia 
Apolipoprotein 

Apoptosis 

Atopy 

Autism 

Axon 

-B- 

Biomass 
Biosphere 



1 'o- 



±\ I 1 i i i L L in l 



black smoker bacteria 

Blastocyst 

Blood group 

-c- 

Catalyst 
Ceno/oic 
Cerebellar ataxia 
Cingulalc sulcus 
(anterior ) 
Cloning 
codon 
Colorectal 
Congenital 
( 'or pus Striatum 
Cystic fibrosis 

C 'ystic 1'ibrosis 

I) 

Diploid 
I )N A 



Dominant (character) 
Dyslexia 
Dystonia 
Dystopia 

-B- 

Ucology 
Figotistical 



CO 



^) ,uuui p.., -nil 




Encephalitis 






Hominids 




Enhancer 






Hominoids 




Entropy 




1 ^-i) l * "■ ■ j 


Homogentisate 


- - y~ y~ 








Homosexual 


d I l*i A d 1 i ,i iv d i~ 


Exon 
F- 






Hypothalamus 
-1- 


v(T^ ^z? ) * 


Follicular cell 




^ a ^ 


Iatrogenic 








"J J 1 


Immunoglobulin 


c !_<_■" /n) li_> 

7V7 T V 


Forebrain 






Inborn error 




Fragile X 


O^J — 




Inbreeding 










Intron 




Frequency 




V l J — J 


Irreversible 




-G- 






-J- 




Gastmlation 






Junk DNA 


) 


Gendre 






L— 




Genealogy 






Limbic system 




Genetic Screening 






-M- 




test 






Manic depressive 


/ _>LuS Jr y i a ' , u3J wjo 


Genotype 






Marker 


iJlj 


Germ cell 




4^jj^. 4_lL-v 


Mast Cells 


d ) 1 1 4_il>> 


Glandular fever 






Mesozoic 


^ k> . ..jll 3L_)_ ->J1 v. 


Glial cells 










Gradient 






Methylation 




-H- 










Habitat 




Microsatellite 




Haploid 




Minisatellite 




Hardware 






Mitochondria 




Hay fever 




y** i^UaJl (jr*^*" 


Mononucleosis 








(dj 4JLv) 


Myalgic 




Herpes 






encephalomylities 




Heterosexual 






. -tl 1^ . -.<. 


Hippocampus minor 






Mycobacteria 










Myotonic dystrophy 




Homeosis 


( 














Processor (word) 




Neural Crest 








Neuron 




Promoter 




Neurotransmitter 








Nucleus acumbens 


(jJL! ^) ijuJLI 


-R- 




-O- 




Recessive (character) 


4 TH'*-' < ^ a (^i-*-^) 


Obsessive (behaviour) 




Recombinant (DNA) 




Oncogene 








Onco virus 




Retlexivity 




Ontology 




Replication 




Opossium 




Rescue (genetic) 




Osteoporosis 




Respiratory syncttal 


u " * ' ^ (o^D — d — a) 


Out breeding 




(virus) 




-P- 




Restriction en/yme 




Paleontology 




Retinal blasloma 


» .Ml 1 flj" . „\l 1 






Retio transposone 




Paleozoic 




Retrovirus 








Relrovi rust human 


4 j f.l >oj|1 £j\ ui ^j. i fl 


Papilloma (virus) 




endogenous) 


l \ i^i '1 1 A 1 1*^ 1 j a±j 


Phenotype 


(«si, 3 ) ^ui 






Phonemes 




Reverse transcriptase 




Pituitary (gland) 


a^uji (5juJI) 






Pleiotropy 




Ribosome 




Pleistocene 




RNA 
















RNA (messenger) 




Pliocine age 




RNA (transfer) 


(JSUI) Uj 


Point mutation 




- s 




Polyp 


(^I;}1) ILL- 


Satellites (DNA) 




Polypoid 




Scrapie 




Precambrian 




Screening (genetic) 


(viiji)j> 




uajJ 5 ^ .1 ... 11 j jjfcjjl 


Semantics 








Sensitivity 


^_jLt_if l_i_ f _L^ 


Preformation 


(4_0-l ) Jy. a iV) 


Sensitization 




Primates 









■ 



Sexual antagonism 
Sexuality 
Side cell anaemea 
Speciation 
Spermatocyte 
Soft ware 
Stem cells 

Synapsis 

Syntax 

-T- 

Termite 

Thalamus 

Thalassemia 

Thermophilic (bacteria) 

Transcription 

Transgenic 

Transposone 

Triglycerides 

Tumour - 

suppressor (gene) 

-U- 

Uretheritis (non 

specific) 

-V- 

Virulenl 



a_JiJi *£j-^Ji a_aiJi 



QUI <>) ^ 

(Sjjjj) ^ ...T.. J 
v >LSj pjjll (t^) 



i) JL_JI V L^_U! 




Amniocentesis 










1 11 t \ , 
(jLljJI JJj 


Opossium 




Anthropoidae 








Black smoker bacteria 




ndpiuiu ^ceu^ 




Thermoplilic bacteria 




Precam brian 




Mycobacteria 


5 . f * tt - 1 rt i -c . 






Retinal blastoma 


/ \ 1 € *• fl I M 


Genetic screening test 


*• t * *a i - * i 


Alkaptonurea 




Termite 






_ Cj _ 


Transcription 


/'"iM \ .i j 
I4jIjJ1 T\ i f 1 1 c i ii! 


Microsatellite 




Cloning 


(Jl i <i i ci 


Minisatellite 




Anaphlaxis 




Restriction (enzyme) 


. i - tl / * *l \ 
JuJ.Tr ill ^/»j^j}J 


Autism 


- 1 *, tl 1* 1 t * 1 


Allergy 


4j i 


Ontology 


1 t t *l 


Sensitization 




rrd^ne a. 




Transposone 


(>9L3 (j^>. J .(JJj^j^ujI ^ 


Exon 




Retro transposone 


* 1 " t • • • 1 - 


Encephalitis 


v-La JJ 1 ol^iJl 


Genotype 




Urethritis (nonspecific) 


• . - 1 1 i tl 1 1 1 - tl 


Preformation 


/'S * \\ ~ - t c 


Hntropy 


(a . 1 ^ -1 * ^ 1 - -'.t 


Sexual antagonism 




Entron 


/'S*:! .A • * -*.t 


Pleiotropy 


*- 1 — t * ,. , - 
j-jjLJI JJUkJ 


Anthropology 


1 ^ I t s. • t 
(0_kl i 1 j JJ^-I l 1 1 


Homeosis 


tl - 

£^O^JU (JrtJU 




• 1 * Vf 1 
(JUjiJ 2 1 


Turnover 


<_j>Ulj 


Horn in ids 


-.1 M 11 


Frequency 


/I U 1 f - 


Re Flexivity 


a » , ..V inn 


Gastrulation 


/I • 1\ - . t 1 . c- 

(<U>. 1 J dJU*JLI tjJ^S^i 


Rescue (genetic) 




Cystic Fibrosis 




Egotistical 




Respiratory Syncital 


tj" " '"■ ^ i *) 


Ecology 




(virus) 






_ * ) _ 


Speciation 




Paleontology 




Satellites 


(LjJ)^ 






Outbreeding 


^jU. jJI^j 


Amyloid beta peptide 




Inbreeding 


J^b jJ1>> 








Dystonia 








Dyslexia 




Cingulate Sulcus 




Congenital 


<L1jJli 


(anterior ) 




Mast cell 




Diploid (cell) 




Glial cell 






-E- 


Stem cell 




Corpus striatum 




Follicular cell 








Germ cell 


"t A A 1 1-^ 


Triglycerides 




Spermatocyte 


_ J _ 


Immuniglobulin 








Gendre 




DNA 


' ^J.1^\JJ 'J 'Jj ^ * -^j^ 


Sexuality 








Limbic system 




Junk DNA 


r . tr, 1,1 ( lJiJjJLI Lj 


Oncogene 




Recombinant DNA 






-c- 




-J - 


Promoter 








Catalyst 




Primates 




Amino acid 




RNA 




Aphasia 


( r M£ij)i^ 






Myotonic dystrophy 




RNA messenger 




Sensitivity 




Cerebellar ataxia 




Hippocampus minor 




Ribosome 


- <_h - 


Cenozoic 












Dominant (character) 




Paleozoic 




Polyp 








Semantics 




Mesozoic 




Syntax 










pi i j ") Jj iJl 4 1^ 


Scrapie 




Apolipoprotein 




Herpes 








Glandular fever 








Hay fever 




Point mutation 




Animation 










-c- 


Transgenic 




Inborn error 














r oiypuiu 




Neural crest 


•u, * - ,Ltl ^ 


Recessive (character) 




Neuron 




nauiidi 




Pleistocene 




Allergen 








Axon 


It* tl J 1 




-1 tl 

dl_J_>JI ' ^ JJ ■ ^ ^ 


Rinsnhprp 




Plinpinp ncrp 




Osteoporosis 






Llill ^wMx 


i \ v v t; I 








II allSCipidSC 




1 dLIOgClllC 


- \—3 — 


oy iidpsis 




vjciicdiugy 


( \\ .A \ a 


r llClUJly UC 








Pr*r\f*fic cat l \i/r\rH^ 
rlOLCSSUI ^WUTU^ 


i t.ll 

£ JlaJLI 


kicreening vgciieuc^ 








Blood group 




rial UWdlC 




\/ 1 n 1 1 n t 
VII U1CI 11 








Retrovirus 


1 L_ ) \ CUiJL 1 (_ r i>> 1 J 


ruicurdin 


ur' (j*J Jl4U 


ixwiruvirus ^nunidiij 




(~\rckf\ i Ant 




endogenous 


-i- 


Thalamus 




Oncovirus 




A nontosis 


till lAli iiL^I .iLVa 






Mitochondria 


- b - 


Apes 


t « 


IVlClliy IdLllHIl 










•UjOLXUI I 0tAJU 1 1 






Npiirntran^miftpr 


2 i ft d d ■ , 2/" "i'i 
M J 1 1 m *l U»J> <U- i-l 






Pituitary (gland) 




Tumour-suppressor 




r-l fMHACPV 1 1 q1 




(gene) 




ncicruscAUdi 


/• tl - A \ 2.-1 1 il • 


O UMIldSS 




ivepiicdiioii 


- -A - 




t 

- J - 


l^UdUCS dCUJIlUCllA 




o inMucy si 












ividinc uepicsMun 


- 5 - 


Atopy 




Homogentisate 




Dystopia 


/ ■ t t *a^ - * ttt 






Irreversible 




Phonemes 




Amygdala 




Adenoma 






j^UU 3jJuilo 






Software 





■ 



^j—jo — j-^>JI ^ If. C3 _a 3 <i mlnll aljj " ^ 1 r J — uol # 

* JjjJ rtni^l 4_t aLv 

. fiLoJLa 4JLjL>Jlj (^jJlII 3Lx>JI J^j-a (jr" # 
Jl 5c a 4_i £Lj^__s^Mj 4 ^LLaj^_jJI L * **■ uaJl ^ ^ <, r 1 ^ * 

^..j^JI :d >^>JI iSJULl » : I 30 frl 4 j J,t]l 4-aLSiJI ^ t. m< Sjlc 4J # 
4-Jj .i,m j II j^l^JLJI :4lj i r\ ntl <Jj-"^l »J t « 4-jj_ mi j 1 1 4 ♦ j t Ml j^iajj 

4-^Jxtl ibLSlJI 4-L^J 
4_al n'ftl ^ ujLl£ mi 





iaLall! ^j-jj-Uc^j SJjL^j * ^ ^ ^ o Sj^LlILj t_jll<£JI ^»jjw AlaXjlW 

3 o r^j^ Sj^L^-j * \ ^"l Sj^bLiJl *4j^*LJI 4-flLSJi]1 u n< ^i^j^U 

. Y * • * 

J J til ,«4jI jMUj *HV J-r^l _UA jJl-jJI t «4^ A ill 




■ 



JLui 



iJj-s . u^'i ajsUiii e^^it o-J^i' 

. \ WA ^UJI j-jLu ^ L^q JjVl jjlJI 

4jj£LAJI euljLiJLlI cjjl^U 4la_)j iS-a^jtit £i>-a lt-^ 

,2Lix4lAH o>^ ! J 4JLg.««"tl o>^l - 
\.\\ , A ...Uj ^ Uti j_jjl3 : 4_j_JbtJI oL^IjJlII . 

jjtui ^ . 4^JJJLt j! 2L*^UI . ^clju)/t JLuiVl j-OJJ S^jJb Lot 

.^UJI CuS^JI ^ jjlj j-t£ j^al lo^a 




TARANA 



^jliSII: 



1 <i mj ttjiUI ^jJLt u^>Jl 4jjJU^-ii .1^ ni elli ^=>^j>. ^LS— ■ £jl ^3 w^^JL^ 

Ijjj tfiJjL^j *4_jIj^JIj tZjLij^JI ^1 Ult L<l^ Ijjj JIL^JJ JS ^ 

j j Si \ A \ q 7< T j , 2ft . .H \ 0< ^» y i JLB L^jl ^djLa^lm-Xl ^O-A ^J^-i LaJ 




Kuwait 2001 cj^v 

Vit 04tur*( Cs /»H ii osuuJJ oajoW 

ISBN ( J99(J6-{J-068-6 



